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Measuring housing affordability is a key challenge for most communities. Traditionally,
the 30 percentent-incomeratio hasbeen the cornerstone of housing affordability policies.
Recently, however, a number of researchers have recommended new affordability measures.
Given the complexity of determining realistic housing affordability, identifying the best and
most appropriate measure is a challenge. This thesis is the first research attempt to develop a
comprehensive methodological framework for the comparative assessment of commonly used
housing affordability indicators. Six housing affordability measures sedexted for analysis:

NAR Housing Affordability Index, HUD Guideline, Am@&ased Housing Affordability Index,

H+T Affordability Index, Shelter Poverty Measure, andSéficiency Standard. These

measures were compared in terms of their underlyirgnstards, data accuracy, and
comprehensiveness. Specific indicators for each of the three components were developed and
applied to the six housing affordability indicators. Detailed analysis of the collected data
revealed that the Selfufficiency Standantheasure is the best measure of housing affordability
among the six indicators analyzed. This measure outranks each of the other measures on all
three dimensions of comparison. Therefore, it is recommended that local planners,
stakeholders, and policymakeaslopt the SeHSufficiency Standard to assess housing

affordability outcomes.
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|. Introduction

Housingaffordability describes the relationship between housing and its useisalt
measureof I LJS NB& 2 yo@ford ko dive in & givén housing unit.reliable and efficient
measure ohousing affordability is very importafior local policymakers for a number of
reasons Firgly, an efficientmeasue ofhousing affordabilitys often used as thbasis for
allocatinggovernment fundgor housing programsSeconty, individuals camntilize this
measure to make informed decisions about where to.liveird, tte housing affordability
measurecanassistgjovernment agencieand non-profit organizations talevelop realistic

estimates andthus uilize public funds more efficiently.

The most ppular housing affordability definition ithe U.S comesfrom the
Department of Housing and Urban Development (HBinilies who pay more than 30
percent of their income for housing are considered cost burdened and may have difficulty
affording necessitig such as food, clothing, transportation and medical care ("Affordable
Housing CPD HUD" 2017)This 30 percent figuris also called the rule of thumb for housing
affordability. However, it is not a good housing affordability measure. Firstly, itagribe
different nonthousing expenditures for different househslearning the same income.
Secondly, for households with different incomes, it assumes that they can afford all non
housing expenditures with 70 percent of their income. Thirdlglpgs nottake location
influences on nothousing expenditures into accourfBogdon and Cah997,Stone 2006
Fisher, Pollakowski, and Zabel 2p09

Anumber ofresearcherdave recognizethe disadvantages of the 30 percent ratio and
developedother measures for housing affordabilitone 1993;Affordable Housing CPD
HUD" 2017Pearce 2001Fisher, Pollakowski, and Zabel 2Rp#bur the common measures
include (write the name of the measures and cite the authBecause each of these measures
are based on independent assumptions and utilize different data sources, they often do not
provide consistent outcome¥Vhile multiplicity of affordability measureis a useful tool for
research, it represents ghallengen policy making. Decision makers need to objectively

developedcriterion to identify the best measure for policy making. Howewarrentlyare no
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standard availableto discernwhether one housing affordability measure is better than
another. This thesis aims to fillifgapin affordable housing metridsy developinga relative

standard tocomparecommonly usedousing affordability measures.

1.1 Definition of housing affordability
To understand the concept of housing affordabilitys best to start withthe definition
of affordability. Some of the definitions of affordability from major English dictionaries are

presented below:

- The state of being cheap enough for people to be able to buy. (Cambridge)
- Ability to be afforded; inexpensiveness. (Oxford)

- Able to beafforded having a cost that isot too high (MerriamWebster}

No matter how different these definitiorsppear they all indicate that the concept of
affordability has two elements: people and what they want to buys &ssential that the
affordability of a given item be correlatedth the buying power of its user$herefore, the
two elements of housing affordability should be housing and its u3énss,housing

affordability describes the relationship between those two elements.

There are several ways to describe the relatiopgfetween housing units and people
who live in them. For example, it can beedative conceptshowing the housing affordability
through history. A relative measurement can @#oplewhether housing in a given area is
becoming more affordable. Butitdaey Qi LINE @A Rigat chn telipoplévihatiieNtiie
housing is affordable or not (Jewkes and Delgadillo 2010).

Housing affordability caalsobe asubjective concepbased on theclassiassumption
of Economic Ma# In this case, peoplehooseto live in units they consider to be affordable
whichmeanghatl f f 6K2 KI @S &a2YS6KSNBE (G2 fA@Bdsl NE f A(

I There is no definition for affordability in the Merriam-Webster dictionary. The definition is for the word
“affordable”, and affordability is presented as the noun form of affordable.
2 A hypothetical person who behaves in exact accordance with their rational self-interest.
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most of the discussion on housing affordability amtl not advance any policyelated debates

very far (Stone 2006).

Theincomeratio approachis the most popular way to describe housing affordability. It
assumes that no matter theincome peoplealways devote a certain portion of their incorte
housingrelated expenses. By usitlys approach, researchers are ablesteta benchmark for

housing affordability based on empirical data analysis (Feins and Lane 1981).

Thefamily budget approachaims to determine whethea household'sncome can
support all basic expensgsoth housirg and norhousing. This approach usually sfiee Fair
Market Rent as the standard of housing expenses in its calculation.ihmest caseghe
basic income generated by this approastigher than the amount a household actually need

for basic necesties (Stone 2006).

Theresidual income approach RSY 0 A FASa GKSUIKSNI GKS FIl YA &
non-housing expenses after paying their housing expenses. Like the family budget approach,
GKS NB&aARdzZf Ay O2YS I LILINRISGRAZA Ko SyND K 2IHGN] oMaEl K
focuseqStone 1993

1.2 Issueswith the rule of thumb

1.2.1 External validity
9y 3aSt Qa 9V&Y AIKASO F[2ldey R GA2Yy 2F (GKS NUzZ S 27F
that the proportion of income that families spend on housing (lodging and fuel) is a fixed ratio
no matter the income. However, his research was based on a survey of Belgiangrataks
families (Stigler 1954)It is obvioughat his research rexternal validity problemsecause
the spending habits of workg-class familiesannotrepresent the whole society. Below is the
figure showing the evolution of the rule of thumbtime U.S. Ashown the story has two major

parts: public rental housing programs and homeownership mortgage lending.

3 See details in literature review.
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Figure 1. Rule of thumb

From 1937 to 1940, the public housing progreetied onincome limits instead of
maximum rents; tht is the income of tenants could not exceed five to six times the rent. In
1940, income limits gave way éamaximum rent standardrent could not exceed 20 percent of
income.Thisworked in the same wagsa tenant screening process because rent was
determined by operation and maintenance costs. The program was designed to serve the
lowest income group. However,failed due to escalating operation and maintenance sost
when the program was funded in its original wap. compensatgthe 1969Brooke
Amendment tied public housing rent to tenant inconfenants were asked to pay no more
than 25 percent of their incomét that time, he 25 percent figurevasthe rule of thumb used
by various federal and private financial institutions. It cariraeed back in history to two
national household expenditure studies conducted by researchers like Kenngottifeal®10s

to the 1920sand byBLS before 1930

The Omnibus Budget Reconciliation Act of 1981 raised the rent cap of public housing to
30 percant. This act assumed that increased rent would decrease the need for operating
subsidies. Since this act aimed to limit increases in funding for operating subsidies, the 30
percent figure unlike the previous 25 percent figuiis,not based on housing affiability
studies(Stoloff 2004).

Homeownership mortgage lending, as the other part of the story, embedded the rule of
GKdzYo @SFNBR O0SF2NB GKS Lzt A0 aSOi2NWé2 KSy
backed by datavailablein the 1920s, lenderbegan to create new underwriting criteria based
onit. After the recession in 1930, FHA loan underwriters kept using the 25 percent figure (Feins
and Lane 1981). And as mentioned in the previous sectidheigarly 1990¢when 30 percent

had become the ule of thumb in public rental housing prograjnenders from Freddie Mac

11
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and Fannie Mae usedlfigure of28 percent to underwrite conventional loans and 29 percent
for FHAInsured loans. UnlikmissiondrivenLJdzo t A O & SO0 2NJ 2F FAQA | f a3 € S
ensure that the money they lehout will be paid back in the future. Their underwriting criteria

reveal their understanding of risks (Schwartz and Wilson 2008).

In conclusion, the rule of thumb is based on resedricidered byexternal validity isses

and federal budget adjustments.

1.2.2 Income variability

The rule of thumkassumeghat a housing unit can be considered affordable if those
who live there pay no more than a certain proportion of their incomesaying that a housing
unit is affordablejt is impliedthat those who live there will stikeepenough incomeo devote

to expenses other than housing.

The problemwith the rule of thumb is actually embeddedtims assumption. Firstly, it is
unfair to determine rent burdesimplyby using theent-income ratio when comparing
households at different income levels. For exampleen if they spend more than 30 percent of
their income on housing rich household can have more money left for #ausing
expenditureghan a low-income household pagg less than 30 percent dieir income on

housing.

Secondly, even for people withe same income, the reAncome ratio faildo describe
their rent burden accurately because people have different-honsing expenses. Imagine a
single man and a singleoman with a child wh@achhave the same income angaythe same
rent. The single woman hageaternon-housing expenses than the single nfanhealthcare,
SRdzOlI GA2y s F22R3X FYyR a2 2y® ¢KSNBF2NBxX (GKS aa
the sirgle man Butaccording to the rule of thumb, their rent burden should be considehed

same.

CdzZNI KSNXY2NB=X (GKS NHzA S 2F GKdzYoe R2SayQda 411

Housing units faher away from a metropolitan area are often cheaper thagarer units.
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Location also matters for units ametropolitan area with higher transportation costs. For{ow
income households, extra transportation costs can eat into their savings and leave them less
money for other necessary nemusing expendituredBy using the renincome ratio, one
payinghighertransportation costs cafalselybe consideredo havethe same rent burden as

one who lives in an areaquiringlower transportation costsas long athey paythe same

portion of their income for housing

In conclusion, the rule of thumlwvhich is based on the reshcome ratio approactails

to accurately describe the condition of housing affordability.

1.3 Purpose of the study

1.3.1 A literature review on housing affordability measures

It is notonly my own opinion that the rule of thumfunctions poorlyto describe
housing affordabilityNumerousresearchers and institutdsavecritiqued this approach and
established their own measurements based on their understandings of housing affordability.
This esearch aims to list all major housing affordability measures in the field. This literature
reviewprovidesa broadoverviewof how people thinkabout housingaffordability while

revealingthe limitationsand challengesf measuring it

1.3.2 A relative standardo identify whether one housing affordability measurement
is better than another

While many researchers have establishpedticularmeasures for housing affordability,
it is hard to determine which one is better than the others. Theyedl ondifferent
assumptions, data sources, and rationales. This reseseb a relative standard to analyze
selected housing affordability measurélat is, itisnot a normative standard bus intended

to determinewhether one measurement is better than another one.

1.4 Research questions
This thesis aims to provide a relative standard to identify whether one housing

affordability measure is better than another. This research question leads to three sub
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guestions: 1)What arethe various measures of housing affordabilityHw should a
compa@tive methodology to analyze these measutesdevelope@ 3) Whiclmeasureis the

best among them?

1.5 Limitations and assumptions
The analysis is primarily based aliterature revew. Data used for this analysigas
collected byreviewing themethodology documents of all selected housing affordability
measuresandtheir includeddatasets. Secondary dafeather than primary survey dajavas

used.

It is impossible to eliminate adubjective biasTheanalysis criterigbased on my
understanding ofhe literaturereviewed,are limited by my own understanding tie literature

as well as thditerature itself.

The research focuses dme internal validity of a housing affordability measure. The
external influence of these housing affordability measures will be generally discussed after the
analysis meaningt will not factor intothe ranking criteria. For exampledd notanalyze the
ahility of each selected measute generate affordable housing. This is primarily becaftbhe
lack of applications of all selected housing affordability measures in real demsiking
proceses As a resultthis researctdoesnot label these housingfrdability measures as
"good' or "bad," but simply indicatesvhetherone is better than another based on the criteria

explained here.
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[I. Literaturereview

In order to better understand housing affordability measures, this chapter reviews four
bodiesof literature: 1) the history of the 30 percent rule of thumb, 2) critiques of the rule of
thumb, 3) contemporary housing affordability measures, and 4) index comparison
methodologies. The first part provides a brief history of the 30 percent rule of bhuvhich
helps explain the historic root of the HUD measure and reveals its problems. The second part
shows critiques from contemporary housing affordability researchers. The third part provides a
list of contemporary housing affordability measures. Tt part of this chapter reviews

methodologies to compare indices and measurements.

2.1 History of the 30 percent rule of thumb
Based on the analysis of a survey of Belgian WotkNOS FI YAf ASa Ay wmypT
law," proposed by Ernst Engel, a famous German statistician and economist, claimed that the
percentage of income that households spend on housing (lodging and fuel) is a fixed ratio no
matter the income. Herman Schwale 1868, suggested that the relation beten housing
SELISYRAGIZINBAE yR Ay02YS 46l a y2G FAESR® |1 A& NB
GKS IY2dzyld FEft20F0SR (G2 K2dzaAy3d AyONBlasSa I

Inthet S myynaszs a! 6SS1Qa ¢ 3&nowRsdying Y2y (i KQ2
G KAOK LINBOA&AStEe RSEONAOSR (KS K2dzAaAgfd SELISyas
expenditures by laborers and mill operatives in Lowell, Massachysettsakd that 20 to 25
LISNOSy G 27 GKSw#&aSusually Nt SifdR heing vibizhvirglude rent, light,
and fuel. Since people needa convenient way to estimate housing expenditures, the 25

percent figure became the rule of thunfgenngott 1912)

The trace of the rule of thumb in public policies was first seen in 39Aén United
States Department of Housing and Urban Development (HUD) authorized and funded the public
housing program. At that time, restor public housing unitevere setfar below market rate
which alloved low-income householglto live in more convenieribcations rather than move

far away from the city for lower rents. Tenants living in public housing waitdd pay no more
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than 20 percent of their incontge The 1959 American Housing Act maintained the maximum

rent ceiling for public housind969 is thebenchmark when the rule of thumb was embedded

in the public housing program. From 1940 to 1969, maintenance and operatihemsbeen
SaolftradAy3da FFLradSN GKIFy (GKS GSyl yntom®@ AyO2YSao
households, the Brooke Amendmgif969) set the maximum rent cagh 25 percent of family

income and introduced federal rent subsidies into the program. And in 1981, it was raised to 30
percent due to limited funds and escalating maintenance and operation cidss30 percent

figure remans the rent standard for most rental housing programs tp(fschwartz and Wilson

2008)

The rule of thumb not only influendeental housing, but also made its way to owner
occupied housing. In 1920, mortgage lenders began to use the rule of thumb tordeécsthe
maximum mortgage payment a househalouldafford in order to reduce mortgage defaslt
At that time, the U.S. Bureau of Labor Statistics (BLS) conducted two nationwide studies of
household expenditurethat suggested thatalthough the proportiorof income that people
paid for housingvariedat different income levels, people usually spent no more than 25
percent of their incomes on housing. Therefore, before 1930, lenders used the 25 percent

figure for homebuyer loans (Feins and Lane 1981)

Duringthe 1930€Economic recession, millions of people faced the loss of their homes
andlenders faced heavy investment loss due to defaults and foreclosures. The Home Owner
Loan Corporation (HOL@}ptablished by the federal government in 198%inaned many
threatened mortgages and alleviated the crisis. In 1934, the Federal Housing Administration,
whichwasauthorized by the National Housing Act, was set up to protect the financial system
YR NBOGAGS (KS ylFiA2yQa S Ougdervriedss aldokided the 28zy R S NB
percent ratio to avoid default (Carliner 1998) the 1990s, Fannie Mae and Freddie Mac would
not purchase loand the payment (including principle, interest, taxesd insurance, &a. PITI)
exceed 28 percent of the bBNE 6 SN & Ay O02YS T& Mpércer®@BnawSy G A2y |
FHAinsured loan (Schwartz and Wilson 2008).
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Inthe late 1990s, many households chose to devaigreaterproportion of their
income to larger housegven ifthe payment exceeded 30 percenttbieir income. These
householdgypicallystill had enough income left for other needs. In these cadesthese
householdsspending more than 30 percent of income for housing cannot be regkas a
housing affordability issue but rather a lifestyle @eHowever for low-income households,

the 30 percent figure is still widely used as a housing affordability indicator (Schwartz 2014).

As a resultalthough the ratio has been changed over tirtiegs rule of thumbfor family
housing expenditures was rtexl deeply in the common wisdom and experience from the
nineteenth century to now. It became a way for most families to choose housing and a standard

for the maximum proportion of incomi& mortgage payments.

2.2 Critiques d the 30percentrule of thumb
Nelson, Pendall, Dawkins, and Knapp argue that one of the problems of the rule of
thumb is that it fails to determine whether a household spsntbre than 30 percent of their
income on housing by necessity or by choildeeyalso mentionother problems suc as the
definition of income and the definition of housing expenditure (Nelson, Pendall, Dawkins, and
Knapp 2002).

In Fisher, Pollakowski Y R %I 0 S f i Amehity B8z2Raed HAuging Affordability
Index,they mention that the 30 percent ratio fails tmeasure the spatial opportunity set facing
householdsd w Shyirden measures all focus on the demaside of the market without
YFGOKAY3a RSYFYR gA0K (KS & dihdyhissentikthat idieINE LINR |
dza S GKS NI GA2 2ZdmeltoyhediaNBlis@grice YoJuRde whether gh area is
affordable, we will be misledecause neither the distribution of housing units nor the
distribution of marginal households is portraybd that ratio(Fisher, Pollakowski, and Zabel
2009).

Bogdon aR / | y Q &ind&aiodzRfdoca? housing affordability reveals that the
percentage of income as a measure of housing affordability does not take the quality change

over time into consideration. They argue that some households may choose to dedicate a
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substantial share (sometimes more than 30 percent) to live in a larger orduglity unit, but
they may have a housing affordability issue due to the percentage of income they spend on
housing. And sometimes, a household may not be able to afford tinli@énousing unithat
costs30 percent of their income while stiétainingenough money to cover all tirenon-

housing expenses.

Another problem is that the ratio of housing cost to income often includes transitory
income rather than permanent income in the denominat®ogdon and Cabelieve that it
would be better to use permanent income in the denominator in order to reflect-teng
housing affordability problems. There are also advantages of the percenfageome
measure. It is firstly very easy to calculate because the data for this measure can be gathered
from various sources. It caalsobe easily used to compare acrosgjions and over time
(Bogdon and Can 1997).

Ly {OKgl NIT FyR 2Af a2y Qa théWbSluging200@Amerikaghdza A y 3
Community Survey data, thégund that for those who choose to spend a large share of their
income on housingp livein alarger, more amenityaden home, the 30 percent ratio is not an
indicator of a true housing affordability problem but rather a lifestyle chdioethose
households struggling at the bottom rungs of the income ladder, the udeed0 percent

income rato is still as relevartbdayas it was 40 years ago (Schwartz and Wilson 2008).

Stone, Burke, and Ralston argue that even if the 30 percentgatésa correct
standard for housing affordability, it fails to identify the interval of income that caappdied
to this method.Theyalso argue that a housing affordability standard should include a minimum
amount of moneyneeded by the householit meet minimum basic nehousing necessities
(Stone, Burke, and Ralston 2011).

18



2.3 Contemporary measures dfousingaffordability

2.3.1 National Association for Realtors (NARHousing Affordability Index

b!wQa |1 2dzaAy3a ! FF2NRIoAfAdGe LYRSE Aa 2yS 2
the U.S.Using the most recent income and home price dataaltulates whether aypical
FILYAfeQa AyO2YS Oly ljda tAFe FT2N | thegajodeby G A2y I

and regionalevel.

A typical family is defined as a family earning median ing@aoeording to the U.S
Census BurealA typical home mearen existing mediarpriced singlefamily home calculated
by NAR. The loan interest rate is determined by the effective rbleams closed on existing
homes from the Federal Housing Finance Board. NAR uses these three components to calculate
the Housing Affadability Index assuming 20 percent down payment for the home. The
gualification standargudgeswhether the monthly payment of the mortgage is no more than
Hp LISNOSyd 2F (KS U@ loX@méansihat aTaniige@raingrthg O2 YS o !
medianincome has exactly enough money to qualdya typical home loarvaluedower than
100 indicatethat the typical family does not have enough money to qualify for a loan to
purchase a typical hous@&nd a value larger than 100 implies that the typieahity has more

than enough money to qualify for a loan for a typical house.

¢tKS Hp LISNOSYyild GKNBakKz2f R -kcémeddusin§R 2y | ! 5Qa
affordability standard. NAR adjusted the 30 percent figure down because the HUD ratio
includes other hougsg expenses like utilities, insurances, and real estate tiaxaddition to
rent. NAR does not give a standard for housing affordapldity rather a relative comparison
tool that can easily show housing affordability condisas they varypver time and across

regions ("Methodology” 2017).

2.3.2 HUD Guideline
TheU.S Department of Housing and Urban Development has\ta guideline for
housing affordabilityd G G SR FaY GClFYAfASE 6Kz LI & Y2NB (K
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housing are considered cost burdened and may have difficulty affording necessities such as
F22RY Of 20 KAY3ISX (NI yaLR2NIFGA2-CPOFHUR"2MMBE RA OF £ OF

TheHUD Guidelings an implementation of the rule of thumb for housing affordability.
It is widely embedded in most housing policies and subsidy prograntbdil&ection 8 Voucher
program andhe public housing program. The H@idelineis easy to comptie and simple to
comprehendMany concepts are developed bagen the HUD Guideline, including theusing
costburden. According to HUD, a household paying more than 30 pebcgtess than 50
percent of its income on housing is considered housingloosiened. And a household paying
no less than 50 percent of its income on housing is considered severely housHbgctested.

Thisis also used as a tool to determine affordable rent for different income levels.

2.3.3 SelfQufficiency Standard

The SeHlSufficency Standarddeveloped by Dr. Diana Pearaethe University of
Washington measureghe amount ofincome (without public or private subsidies) needed for a
family of a given composition in a given space to meet all basic meedsinghousing,

medicalservices, education, transportation, and so on.

¢tKS aidlFlyRINR A& o0lF&aSR 2y | FrYAft& o0dzR3ISG |
YySSRaé TF2NJ I 3IA QS Withdutethericambningor averagig@esSy LI | OS
circumstanceshat familiesface In fact, it takes into account many cogtat differ by family
size and compositiorhe standardlso incorporates location factors, as well as taxes and tax

credits in costs (Pearce 2001).

Furthermore, the standard gives people a@uic improve their income if their income
is lower thanneeded forthe SelfSufficiency Standar@®ne argument against this standard
relates to its possible implementation in solving the housing affordability problem. According to

this argument, the standard is disadvaged by focusing more on income than on housing

SeltSufficiency Standarchlculators have been developed for masites throughout

the U.S.Theycan help individuals develop and test their own stratedie achieve the Self
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SufficiencyWage.These calulatorscan also be used as a counseling tool by career planners

and other public agencies.

2.3.4 Shelter Poverty Measure

Stone developed th&helter Poverty Measurer housing affordability, based on the
residual income approacihismeasures whether the tome of a given family can meet basic
non-housing necessities after paying for housing. Those d¢ghonothave enough income left

for their nonhousing expenditures will be consideraxbe in 'shelter poverty.

{G2ySQa AYLI SYSy !l nitde 2. din®t fifd & SigniticBn) t 2 S NI &
difference in thenumber of people who were housing cdstirdenedcomparedto the number
of households who were costurdened based on the ratio approach. RatHaignefound a
different distribution ofthe housing cost burden. Some families paying more than 25 percent of
their income were noexperiencinghelter povertywhile some others paying less than 25

percent were consideretb be inshelter poverty.

Unlike the SelSufficiency Standard, tHéhelter Poverty measure focuses more on
housingthan income. Rather than measuring all expenses as a wihsléytracts housing
expenses from total income and measures the amount available fohoasing expenses

(Stone 1993).

2.3.5 Amenity-Based Housing Affordabty Index

Fisher, Pollakowski, and Zabel developed the Amdsaged Housing Affordability
Index. Their rationale is that a housing affordability index should take location factors into
account because the goal of housing affordability policy shoulaniytbe to provide sheltey
but also to supply units that are accessible to jobs, educatind,other amenitiesThe
affordability standard for this index is based on tHgD Guidelingvith an embeddedocation
adjustment elementThus this index measures affordable housing stock in a given area for

families within a given income range.
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Fromtheir application of this index ithe Boston Metropolitan Area for families earning
50 percent to 80 percent of Area Median Income (AMI), themébsubstantial shiftaway from
affordabilityin neighborhoods with poor safety, job accessibility, and schools. According to this
index, housing considered unaffordable may be considered affordableiafprovements to
job accessibility, public transpation, and other amenities are madg&isher, Pollakowski, and

Zabel 2009)

2.3.6 H+T Index

TheH+T Index provides a comprehensive view of affordability that inclinsesost of
housing andhe cost of transportation. This index was developedtms/Center fa
Neighborhood Technology (CNT). Like the AmeBidtyed Housing Affordability Index, it also
assumes that housing affordability should take location factors into account. Their standard for
affordability is that if a familgpendsmore than 45 percent ofheir income on housing and

transportation,they should be considered cesurdened.

The 45 percent affordability standard is based on a transportation cost threshold of less than 15
LISNDSyYy i 27F | Ka&dsdiSghdttieiRaWa stublyalehafi@hal transportation

cost pattern plus the 30 percent HUBuideline. The transportation cost is not generated from
direct data but rather from modeling variodsta includingcommutingtime, job accessibility

and other factorg"Affordable Housing CPD HUD" 2017)

2.4 Comparing measureandindicators
Ly . 23R2Y I yikeLlodalyHoudingaffodthbiity igdex, they established

three criteria for selectinga housing affordability indexstated below:

GM0O wSft SOl YyOSY L YL NI k/Me@ebof pFi@itindluges thendost/ 2 Y LIN.
disadvantages. 2) Usefulness: Easily understood/€ffsttive and timely/Available for
geographic area or social groups. 3) Data collection and reliability:

Measurable/Reliable/Sensitive/Unambiguous/Independént.
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The paper selected the ratio approach and its alternatives due to its simplicity and
convenience for adoptingousing affordabilitymeasuresn local jurisdictions. Theecriteria

will be used as a reference in this thesis (Bogdon and Can.1997)

Mori and Chistodoulou providea critical review bvarious sustainability indices. There
were two major parts of their evaluatiorf the original unit of analysis. Filgtthey evaluate
whether an index can satisfy two important conceptual requiremeibtsiust beable tol)
assess external impacts of citiesd 2) cover the triple bottom line of sustainability. Second,
they discuss the methodology by which indices and indicators are created and stru@oegd
and Christodoulou 2012)

Generally, to compardifferent indices describing the same subject, it is important to
firstly see whether they can fully cover the subjaadsecondly measure whether the

supportingrationalemakessense.

Cairns and Schwagperformeda comparison of association indicééssociatiofi here
means the frequency of two individuals present in the same social group at the same time.
Their comparison is based on three critedi@when and how often a sample will be taken, 2)
the method of samplingand 3) how the data is summagd by a given index (Cairns and
Schwager 1987). The paper focasa data while comparing these indicé®cause the subject
they are measuring is not as complicated as housing affordalitiigardlesghis method can

be used as criteria to compare hongiaffordability measures when it comes to data.
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Ill. Methodology

This thesis selects housing affordability measures by definitions of housing affordability.
As mentioned in Chapter 1, the definitions can be categoramzdlative, subjective, ratio,

family budget, or residual income approashThe measures selected are stated below:

- Relative measurement: NAR Housing Affordability Index

- Ratioapproach:HUD GuidelineH+T Affordability Index, AmeniBased Housing
Affordability Index

- Familybudgetapproach: SelSufficiency Standard

- Residualncomeapproach:Shelter Poverty Measure

These housing affordability measures will be evaluated by one oriten three
dimensions. The only critem to evaluate them is whéter the selected measurement can
accurately describe the relationship between housing and those who live in it. The three

dimensions of the criteon are 1) standards, 2) data accuracy, and 3) comprehensiveness.

This thesis attempts to create a ranking téar housing affordability measures rather
than an absolute standard to measure housing affordability. The three dimensions of the
criterion are consideredo havethe same weight. And in this thesis, a radar chart will be used
to present the ranking rests of selected housing affordability measuras well as a tool for
generating overall ranklhe shape of the radar chart will determine each measwessall
rank.lIt is important to notethat this tool is an open systemwhich allows one to add other

housing affordability measures to this ranking game at any time.

3.1 Standards
An indicator measures the empirical relationship between housing and its, wgkifs a
standard specifies a normative appropriate value to judge the indicator. When it comes to
housing affordability, the standard should be able to measure whethieousehold living in a

certain housing unit needs subsidies
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A standard for housing affordability is usually either a monetary figure or a ratio. Using a
simple ratio as a normative staadd for housing affordabilitganbe misleading in individual
caseand therefore invalid when interpreting aggregate data as well. Many researclydos tr
use location factors such as jobs, schoatg] medical services to adjust the simple ratio. These
attempts are consideretb improvethe simple ratio approach. However, they stdtain most

of the statisticalweaknesses of the ratio approach.

A monetary standard is consider&albe better than a standard based dhe ratio
approach. Firstlya monetay standarddirectly measures whether a household has enough
money to live in a given housing unit. Secondly, a monetary standard can vary nbyonly
family composition, size, and so on, but can also provide individual standards for personal use.

Moreover,it lacksthe applicable interval issugf the ratio approach(Kutty 2005).

Thus, the evaluation of those standards will be based on the list befowed in

descending order of quality

- A monetary standard with other inputs
- A monetary standard withoutther inputs
- Arratio standard with other inputs

- Aratio standard without other inputs

3.2 Data accuracy
Eachhousing affordability measuneses data from a broad range of sources. The
accuracy of data directly influensthe validity of the measure while describing current housing
affordability conditions. Moreovedatashows how a housing affordability measure is used in

practice.

Note that some of housing affordability measures listed abanezleveloped by public
agencies anchave been used for years. Othene developed byndividualresearcherand
subsequently mahave very limited application@xcept for the researchefown case stuis)

Inthesecases, the listof datasets used by these case studies will bedio evaluatedata
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accuracy. Moreovethe SelfSufficiency Standard is developed separately for many states in US
using different data sources. This thesis chooses theSsifiiciency Standardevelopedfor

Washington State as the case styégarce 204).
Alist of aspects that will be evaluated for a given dataset is presented below:

- Samplesize
- Use of data
- Data source and collection method

Sample size cadramaticallyA y ¥ £ dzSy 0SS I RF Gl aSGQa I OO0dzNJ) 0@
Census data is most accurate in terms of sample size becai@kedtspopulation data rather

than sample data.

The use of data can also influence the data accuracy. All datasets carry a o&tgin
of error. The margin of error will be amplified if a number of datase¢gsadded togethefor
calculation. Moreover, the result will be more unreliable if it is generated through an
estimation modethat useshistoric dataFurthermore, evemsing the most recent datdor

estimationwould not be as reliable as using data from a direct sofirce.

There are several data collection methadsilablewhen data is based on surveys
(internet, mail, telephone, facto-face, etc.)Each survey method has\ahtages and
disadvantagesFor example, a telephone intervieand a faceto-face interview camgenerate
more detailed data than a simple mail survey, they also increase the possibility of
interviewer bias. However, if a dataset is based on sevefrakreift data collection methods, it

should be considered a better dataset than dhat collects data through only one method

4 For example, the Decennial Census data is released every decade. If a researcher is using the data to
calculate the housing affordability of a year when the data was released, the results of the research can
be considered to have the greatest accuracy possible. But if a researcher is using the Decennial Census
data to measure the housing affordability in a year between data release cycles, the data must be
adjusted based on the researcher’s own assumptions, which will make the results less reliable than
results from the year when the data was released.
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Official data should also be considered more reliable than other data sobasesl on
the assumptiorthat federal and other gou@mmental employees are trained professionatly

data collection.

Moreover, datasets that collect data through mandatory survegsmore reliable than
optional surveysaunched by private or noeofficial agencie®ecause people takdnem more

seriously wien responding

A radar chart will be used to present the ranking results for each housing affordability
measurein whicheach axis of the radar chart represents one aspect of data accuracy. In order
to reach a conclusion on the ranking of data accurtey size of each radar chart will be

calculated as a value

3.3 Comprehensiveness
A housing affordability measure should tak@nyfactors into consideration. This is
because housing affordability is the relationship between housingtangers two elements

that represent the supply side and the demand side of the problem.

A housing affordability measure may focus on either the supply or demand side, or
sometimes both. For example, thtJD Guidelinéocuses primarily on the supply side of
housing affordabity. In several policies and public housing programs, the 30 percent figure is
primarily used as the rule to determine rental rate for a given income l@helSeltSufficiency
Standardocuses on the demand side. The standits peoplethe amount of noney that
would support a given familjvingin a given place without private or public subsidies. The Fair
Market Rent (FMR) is used to determine the réartin other words, thehousing expensgsn
its equation. The FMR thisequation is influence primarily by family size. Other expenses like
healthcare and education can be influenced by bothslze of damily and its composition.
Clearly this standard cagenerateadvicerelated to household incomdyut it is not able to

influence the supply s& as it does noincludeanyhousing indicators
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The comprehensiveness of a housing affordability measure will be evaluated based on

the list below

Demand side

- Family/household composition
- Family/householdize

- Family/householdncome

- Nonthousingexpenses

Supplyside

- Housingcost

- Locationfactors
- Finance

The list aboveshowshow a housing affordability measuocancover topics related to
the housing affordability problem. Howeverdibes notgivedetailedinformation oneach
element included imgivenK 2 dza Ay 3 | FF2NRFI0Af AG& YSIF&AdzZNBEd® C2N
Affordability Index has two components) the income of a typical family and 2) the price of a
typical home. Therefore, it has covered two topics: housing cost and household income. But
there are no further details related to thostementsincluded in its calculation. Compaitas
to the HUDGuideline which alsaovershousing cost and household incormgut beyond that,
it has theabhility to calculate housing affordability for households with different income and
sizesThereforei KS b! w LYRSEQa 02 YLINMedytdtharobtfeSliDa A & dz

guideline.

3.4 Summary
My analysis bthese selected measures is based on analyzing the three dimensions of
standards, data accuracy, and comprehensiveness. A detailed table to summarize the

methodology is provided below.
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Table 1. Methodology

Dimensions
Standard A monetary standard with other inputs
A monetary standard without other inputs
A ratio standard with other inputs
A ratio standard without other inputs
Data Accuracy Sample size
Use of data
Datasource and collection method
Comprehensivenes| Family/household composition

Family/household size

Family/Household income

Other expenses

Housing cost

Location factors

Finance
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V. Results

This chapter provides a thorough analysis of the six selected housing affordability
measures guided by the methodology given in Chapt@ihis chapter is structured in five
sections: 1) standard analysis, 2) data accuracy analysis, 3) comprehensiveness analysis, 4)

overall ranking results, and 5) discussion.

4.1 Standardanalysis
In this sectionthe standard of each housing affordability meeswill be discussed and

ranked based on the list provided in Chapter 3.

NAR Housing Affordability IndeXAs a relative housing affordability measuttes does
not have a standard. As mentioned previousiy indexuses a 25 percent qualifying ratio
instead of the traditional 28 percent becaugaloes not account for property taxes and
insurance costéwvhich the traditional 28 includes in its assump®@nThus, the inderelies ona

ratio based on the incomeatio approach("Methodology” 2017).

HUDGuideline TheHUDgdzA RSf Ay S YSI adz2Nsa || Fl YAféQa K2
examiningd KS NI GA2 27F | T KikcordeQlhe skaddrd of fiidme@stra is a G 2
that if the ratioexceeds30 percent, then the family isonsidered to bénousing cosburdened.

Thishd NI A2 ¢AGK2dzi 20 KSR A BIlEdzia vad!dF F2 NRI 6 f

H+T Affordability IndexThis index considers housing and transportation costs as a
whole. The standard of affordability is that housing and transportation costs shotilexcead
np LISNOSyd 2F | FrLYAfeQa AyO2YSd ¢KAA aidl yRI N
AyLdziaé ob! o62dzi ¢KS LYRSE p Ib¢ LYRSEbh HAMTOO®

Amenity-Based Housing Affordability IndexThis index tries to identify the affordable
housing stock i given areastarting with a base dhose housinginits considered affordable
under the HUDQuideline.The stock is then adjusteatcording to the location factor generated
by this indexThisis an upgraded use of the incomnatio approach. Its standarshould be
categorizechsd I NI 0A2 GA0GK 20KSNJ AylLlziaé OCAAKSNE t 2
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SeltSufficiency StandardThe SefSufficiency Standard identifies the minimum wage
necessaryor a given family to live in a given place without private or puslibsidies. It gives a
Y2y SGIFINE a0l YyRINR 60FaSR 2y Tl YAf &asxal NBFf yS
Y2YySUOFINE &a0FyRIFINR 6AGK 20KSNJ AyLlziaé ot SINDS

Shelter Poverty MeasureTheShelter Poverty Measurie an applicationof the residual
income approachwhich identifies the minimum amount of money for a given family to live in a
given place aftepaying forhousing. It is alsoonsideredd I Y2y S NB &Gl yRI NR &
AyLldziaé oa{dG2yS mdpdoo

The result of the standard analysis is shown below

Table 2. Housing affordability measures ranked by standard

Measure Rank

SeltSufficiency Standard

Shelter Poverty Measure

H+T Affordability Index

Amenity-Based Housing Affordability Index

HUD Guideline
NAR Housingffordability Index

gl 01 W W| K| =

According to the standard analysis, the Salfficiency Standard and Shelter Poverty
Measure rank at the top of the six selected measures. The H+T Affordability Index and Amenity
Based Housing Affordability Index rank higher tHanHUD Guideline and NAR Housing
Affordability Index.

4.2 Data Accuracy Analysis
The first stepf analyzing data accuracyto list all the dataised byeach housing

affordability measure.
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Table 3. List of datasets used

NAR Housing | National Association of Realtofglonthly surveyof existing home sales
Affordability Federal Housing Finance Boaktbnthly mortgage rate

Index Census Bureau American Community Surisdian family income
("Methodology"

2017)

HUD Guideline | Census Bureau American Community Surkieysehold Income and

0 a! TF2 NJ housingcost

Housing- CPLx

| 1 5¢€ HAI

H+T Census Bureau American Community Surkdeysing characteristics,
Affordability housing costgransportation use, community demographics, income, &
Index ("H+T employment

Index Methods"

U.S. Census TIGER/Lmnappingdfiles

2017)

U.S. Census Longitudinal Employmiieusehold Dynamics (LEHDY)gin
Destination Employment Statistics (LODBS3tial distribution of
workers employment and residential locations

Census Transportation Planning Packageadjust the data above

State of Massachusetts 282, to adjust the data above

Bureau of Labor Statistics Consumer Expenditure Spiveyljustthe
data above

National Transit DatabasBare box revenue and number of transit trips

AllTransitM: General Transit Feed Specification (GTFS) data

Odometer readings from the lllinois Department of Natural Resources
Auto use

Amenity-Based

Census Bureau Decennial Cen&ssting housing stock

Housing

Warren Group Transaction Dafdew owneroccupied housing stock

Affordability
Index (Fisher,

Department of Housing and Community Developmé&absidized housing
stock

Pollakowski,

CaseShillerWeiss repeat sales indghor adjustingCensus data

and Zabel 2009

Zillow.com price appreciation datbor adjustingCensus data

American Housing Survepadequate structural units

Massachusetts Department of Education: School scores

al A4 OKdzaSGG4& 5 S LROREMpByyhéntdaE [ | o

Boston Metropolitan Planning Organizatidommutingtime

The Best Place to Live Bost&afety measure

Department of Housing and Urban Developmenir Market Rent (FMR)
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SeltSufficiency
Standard
(Pearce 2014)

American Community Survey: Housoogt

Child Care Aware of Washingtddhild are

Bureau of Labor Statistickiflation

U.S. Department of Agriculture, Center for Nutrition Policy and Promo
Food cost

Craig Gundersorkmily Engelhard, Amy Satoh, and Elaine Waxman,
Feeding Americad a I LJ 6§ KS aSFf DFLI namnyY
C22R LyaSOdzZNAGe 9aidA Yl (Gl&dlfoddidosti K
adjustments

American Community Survey: Pultliansportation use

National Association of Insurance CommissionAtgo insurance

Washington State Office of the Insurance Commissiolgio insurance
market shareand county-level insurance adjustments

Bureau of Labor Statistics data query for the Consumer Expenditure
SurveyAuto cost

American Automobile AssociatioBer-mile auto cost estimation

U.S. Department of Health and Human Services, Agency for Healthca
Research and Quality, Center for Financing, Access, and Cost Trends
Medical Expenditure Panel Survepusehold Component Analytical Tog
Out-of-pocket health cost

U.S. Department of Hdth and Human Services, Agency for Healthcare
Research and Quality, Center for Financing, Access, and Cost Trends
Statelevel healthcare cost adjustments

Internal Revenue Servickicome taxandtax credits

Washington State Department of Revenuecal sales tax

Census Bureau Current Population Surdelg:tenure

U.S. Department of Labor, Employment and Training Administration:
Unemployment

Washington State Employment Security Departméimemployment
insurance

Federal Deposit Insurance Corporati@ving rate

Shelter Poverty
Measure(Stone
1993)

Bureau of Labor Statistics Lower Standard Budgetidard calculation

American Housing Survetandard adjustment®f household size,
household composition, housing costs

Current Population Surveilon-federal personal taxes for standard
adjustments

Census Bureau Decennial Census: Income
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Some of the data sources presented abpvevidea single number for either
calculation or adjustments. For exampllee federal income tax rateas calculategwill not
influence data accuracy because it is a number written in the law. Mortgage rates that are

collected from actual practices should als® consideredo haveabsolute accuracy.

Moreover, some of the datasets amcludedfor the purpose ofnakingadjustments.
CKS AyTtdzSyOS 2F GKS&S RI GlI"53@né dataétspiedent 6 S | 002 dz
reality recorded by institutions. For ample, U.S. Census TIGER/Line files are only used for
mapping which reflects the real geographical context oS hisdata willnot be built into the
calculation of a given index. Thus, the data accuracy analysis will exclude those datasets

providing atual figures for calculation and thosesedfor data visualization purposes.
4.2.1 Samplesize

The sample size analysis includes those data listed aboveewbghe data has a
sample.This analysis will nemclude those datasets that are used for estimations or

adjustments as theywill bediscussedaterA y G dza$ 2F RI G

NAR Housing Affordability IndefiNAR
- The Existing Home Sales Monthly Sur@iects home sales data from 160
participating boardandMLSs. The data represents accurate sales activities in each
region of the country ("Methodology" 2017).
- TheAmerican Community Survey (AG8lects nearly 3 million samples each
year inthe U.S, whichamountsto approximately 1 percent dhe U.S population
("SampleSize |[American Community Survey | U.S. Census Bureau" 2017). (NAR uses

the 1-year American Community Survgy

HUD Guideline (HUD)

- TheAmerican Community Survey (AG8ects nearly 3 million samples each
year inthe U.S, whichamourts to approximately 1 percent dhe U.S population
("SampleSize |American Community Survey | U.S. Census Bureau" 208 .HUD
Guideline uses the-gear American Community Survey
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H+T Affordability IndeXH+T)

- TheAmerican Community Survey (AG8ects nearly 3 million samples each
year inthe U.S, whichamountsto approximately 1 percent dhe U.S population
("SampleSize |American Community Survey | U.S. Census Bureau" 2017). (HHheises
5-year American Community Survgy

- TheU.S. Census Longitudinal EmploymEiusehold Dynamics (LEHD) Origin
Destination Employment Statistics (LOD&fectunemploymentinsurance earnings
data. Quarterly Census of Employment and Wages (QCEW) data fretated| in US.is
also collected. Datisthen combina with additional administrative datand data from
censuses and surveys. In terms of sample gireshould rank belovihe Decennial
Census but above all other datasetscludingthe American Community Survey (US
Census Bureau 2017).

- TheNational Transit Database (NTdd)lects transit data reported by over
approximately 850 transit providers in urbanized areas. The legislative requirement for
NTD can be found in Title 49 U.S.C. 5335 (a). It state<iifta reporting and uniform
systems shall contain appropriate information to help any level of government make a
public-sector investment decisigh&iventhis statement, this data sourcghould be
rankedat the samdevelas the Decennial Census in terms of its sample size ("What Is

the National Transit Database (NTD) Program?" 2017).

Amenity-Based Housing Affordability Index (AHAI)

- The Decennial Censhas been conducted in years ending in "0" since 1790, as
required by the U.S. ConstitutimArticle I, Section.2ZThe Censusends out surveys to
every family irnthe U.S to collectpopulation data rather than sample data.

- Warren Groups a fourthgeneration familyowned businesthat provides real
estate data servicen New England and New York. The indegs transaction dataom
Warren Group to calculateew owneroccupied housing units. Real estate transaction
areeasy to track and record. Thus, transaction data from Warren Group will be

considered population data ("Warren Data Solutions | The Warren Group" 2017).
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- To repot data required by Chapter 334 of the Act of 200& Massachusetts
Department of Housing and Community Developmenaiateda spreadsheet for local
housing authorities administrating state public housihgs data is considered
population data ("Requirednnual LHA Reporting On Tenant And Unit Data" 2017).
- TheAmerican Housing Survey (AHS) selected 115,398 housing uags@ple
in 2015. According tthe/ Sy adzd . dzZNBI dzQa K2 dzAAy 3 Ay @Sy id2N
approximately 135,064,000 housing unit§if > ¢ KA OK AYRAOFGSa GKI
is smaller than 0.1 percent of total inventory (Bureau 2017).
- Massachusetts Employment and Wage-PB3) data is derived from reports filed
by all employers subject tooth state and federalinemployment compengen laws. It
is population data ("Employment And Job Statistics" 2017).
- Boston Metropolitan Planning Organization Commuting Time data is actually 5

year American Community Survey data ("Data Inquiry | Boston Region MPO" 2017).

SelfSufficiency StandardSSS)

- TheAmerican Community Survey (AG8ects nearly 3 million samples each
year inthe U.S, whichamountsto approximately 1 percent dhe U.S population
("SampleSize |[American Community Survey | U.S. Census Bureau" 201#8SES uses
the 5-yea American Community Survgy

- Child Care Aware of Washington provides data on childedated topics
collected from child care providerhiroughout Washington State. It is population data
("Datat Child Care Aware Of WA" 2017).

- TheU.S. Department ofgriculturés/ SY § SNJ F2NJ bdzi NAGA2Y t 2f
(CNPP) Food Cost data is generated from its own-2002 food price database.
Current data reportgresenthistoric data with CPI adjustments. In terms of sample size,
although the actual sample size is smaller thi@ACS, itoversa greaterproportion of
allfood types Thus, this database will rahigherthan ACS but lower than other
population data ("UBA Food Plans: Cost Of Food | Center For Nutrition Policy And
Promotion" 2017).
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- TheBureau of Labor Statistics Consumer Expenditure Survey agaraple of
7,000 each year. However, these 7,000 samples generate 14i&@€sckach year.
Moreover, each saple is interviewed quarterly ("CE Methodology" 2017).

- TheMedical Expenditure Panel Surveyllects samplelata from households and
employers who provide health insurance plans to employees. In 2015, the initial sample
sizewas178,113 (Quality 2017).

- The Current Population Survey (CPS) provides data about employment status. It

has a monthly sample sipé 72,000 households (Bureau 2017).

Shelter Poverty MeasuréSPM)

- TheBureau of Labor Statistics Lower Standard Budgesdata from its
Consumer Expentire Survey.

- TheAmerican Housing Survey (AHS) selected 115,398 housing uagsam@mple
in 2015. According tthe/ Sy adza . dzZNB I dzQa K2 dzAAy 3 Ay @Sy d2N
approximately 135,064,000 housing unitdtie USEX ¢ KA OK A Y RAs@ipié Sa 0 KI
size is smaller than 0.1 percent of total inventory (Bureau 2017).

- The Decennial Censhas been conducted in years ending in "0" since 1790, as

required by the U.S. ConstitutitgArticle |, Section At sends out surveys to every

family in US. ad thereforeprovides population data rather than sample data.

Conclusion

A list of all datasets that are included in the sample size analysis is shown below

Table 4. Datasets ranked by sample size

Data Source Rank
DecennialCensus 1
NAR Home Sales Monthly Survey 1
National Transit Database 1
Massachusetts Department of Housing and Community Development 1
Massachusetts Employment and Wage data 1
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Warren Group

Child Care Aware of Washington

LEHD OrigibestinationEmployment Statistics
CNPP Food Cost Data

5-year American Community Survey

Boston Metropolitan Planning Organization

1-year American Community Survey

Current Population Survey

Medical Expenditure Panel Survey

American Housing Survey

©o| o N o g M N W N | P

Bureau of Labor Statistics Consumer Expenditure Survey

Based orthis rankedlist, the overall ranking of all the housing affordability measure
with regardto their sample sizes is shown beloViheoverall ranking of sample size assumes

the sameweight for each dataset.

Table 5. Housing affordability measures ranked by sample size of the data

Measure Rank

H+T Affordability Index 1

Amenity-based Housing Affordability Index
NAR Housing Affordability Index
HUDGuideline

Shelter Poverty Measure

| g B~ W N

SeltSufficiency Standard

According to the sample size analysis, the H+T Affordability Index ranks at the top of the
list. The AmenijBased Housing Affordability Index ranks second. The NAR Housing
Affordability Index takes third place, followed by the HUD Guideline in fourth place. The Shelter

Poverty Measure and Sehufficiency Standard rank at the bottom of the list.
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4.2.2 Use of data
¢KS aRFGlIeé Ay GKS a! aS 2F Rtediforéhe sa@plei A 2 y
AATS Fylrteara Ay GKS LINB@GA2dza aSOlA2vieb a! as
calculate eacthousing affordability measureankedbased on the list below.
- Daa can be used directly
- Datamustbe adjusted by one or more adfal sources

- Datamustbe adjusted based oresearchassumptions.

NAR Housing Affordability IndefNAR)
NAR uses all data directly.

HUD Guideline (HUD)
HUD uses all data directly.

H+T Affordability IndeXH+T)

- TheH+T Affordability Index uses demographic data ftbsmAmerican
Community Survey directly.

- The US Census Longitudinal Employmefbusehold Dynamics (LEHD) Origin
Destination Employment Statistics (LODES) geneiepatial distribution of workes’
employment and residential locationg/hichisused in the calculation @ommuteby
either personal automobil®r public transitBased on research assumptions, tthéta
must beadjusted bythe Census Transportation Planning Packagethadbtate of
Massachsetts E202 beforebeingusedin calculations.

- Costs bpublic transportatiorare primarily based on the National Transit
DatabaseBased on research assumptions, ttiédabase is adjusted by data from
AllTransitM, a database owned by the researiistitution.

- Auto use datalerives fromthe American Community Survegased on research
assumptions, this data edjusted byodometer readings fronthe lllinois Department of

Natural Resources
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Amenity-Based Housing Affordability Inde¢AHAI)

- Existing hasing stocks calculated by adding housing stock data fribra
Decennial Census Warren Group Transaction dasad subsidized housing data from
the Department of Housing and Community Developmdihtis should be considered
direct use of each data. Howew the data is then further adjusted e CaseShiller
Weiss repeat sales index and Zillow.com price appreciation data for its value purpose.

- Data fromthe American Housing Survey is used direttlgomputethe number
of inadequate structural units.

- &hool score data frorthe Massachusetts Department of Education is directly
used but it is used togenerateschootquality affordable housing stock adjustmenthe
same goes fosafety data from The Best Place to Live Boston and commuting time data
from Boston Metropolitan Planning Organizati@ased on research assumptions and

calculations, thesadjustments are madéor safety and accessibiliglatedreasons

SeltSufficieny Standard(SSS)

- Data on bild care expenses from Child Care Aware of Washington is directly
used.TheConsumer Price Index (CPI) frdme Bureau of Labor Statistics used to
make adjustments for inflation.

- Food cost data frorthe CNPP food database iR& dza 1 SR o6& RIF Gl FNR°
a Sl f abthelclunty level.

- Public transportation use data frothe American Community Survey is used
directly.

- Fixed autecost data fronthe Bureau of Labor Statistics Consumer Expenditure
Survey is adjusted by G&id per-mile cost data fronthe American Auto Association.

- Autoinsurance dataas part of the auto costomes fronthe National
Association of Insurance. It is then adjusted by data file@WVashington State Office of
the Insurance Commissioners.

- Data on ait-of-pocket healthcare expensesmesprimarily fromthe U.S
Department of Health and Human Servidéss then adjusted by CPI and data frtme

Washington State Office of the Insurance Commissioners.
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- The SeHlSufficiency Standard assumes 10 percent adltobst as miscellaneous
costs for clothing, shoes, paper products, diapers,-pascription medicines, cleaning
products, telephone services, and so on.

- Taxes and tax creditge calculated directly according to federal and state laws.

-  TheEmergency Saw Fund is determined by job tenure data froime Census
Bureau Current Population Survey, unemployment data ftioeniJ.S Department of
Labor, Employment, and Training Administration (ETA), unemployment insurance data
from the Washington State EmploymeS8ecurity Department, antthe savings rate from
the Federal Deposit Insurance Corporati&@ach othese datasetss consideredo be

used directly.

Shelter Poverty Measure (SPM)
- Based on research assumptionstalttom the Bureau of Labor Statistics Lower
Standard Budget is adjusted by data frdm American Housing Survey atie Current
Population Survein order to calculate théasic necessity standard
- Demographic data frorthe Decennial Census arigde American Housing Survey

is directly used.

Conclusion

Table 6. Use of data summarized for each housing affordability measure

Measure Adjustments | Assumption$
NAR Housing Affordability Index 0/2 0
HUD Guideline 0/1 0
H+T Affordability Index 4/3 3
Amenity-Based Housindffordability Index 5/4 3
SeltSufficiency Standard 8/9 1
Shelter Poverty Measure 2/3 1

5 X/Y means there are X adjustments for Y datasets.
6 "Assumptions" refers to the number of assumptions made by researchers.
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The table aboveummarizes theise of data by each housing affordability measure. The

rank of each housing affordability measure in terms of its use of data is shown below.

Table 7 Housing affordability measures ranked by use of data

Measure Rank

NAR Housingffordability Measure 1

HUD Guideline

Shelter Poverty Measure

SeltSufficiency Standard

Amenity-Based Housing Affordability Index

| O b~ Wl

H+T Affordability Index

Based on this analysis, the NAR Housing Affordability Index and HUD Guideline rank at
the top of the list. The Shelter Poverty Measure and-Sefficiency Standard rank higher than
the AmenityBased Housing Affordability Index and the H+T Affordability Index because they

make fewer assumptions in adjusting data.

4.2.3 Data sources andollection method
The data collection method of each database will be rard@obrding tahe list below.
- Official datarequired by lawcollected from other official sources
- Official data collected from other official sources
- Official data collected byecording actual activities
- Private data collected by recording actual activities

- Official data collected by multipurvey methods

NAR Housing Affordability Index (NAR)
- The Existing Home Sales Monthly Sumezprdsactual sales activities collected

from 160 participating boardand MSAs.
- TheAmerican Community Survey collects its dayanternet, mail, telephone,

and personal vist The figure below is a timetable frotime American Community
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Survey Design and Matkology report.

Month of data collection

ACS sample panel 2013

January | February | March April May June

Personal
November 2012 visit
December 2012 Phone zgi’f‘}"a'

Mail/ Personal
January 2013 internet | POM€ | yisit

Mail/ Personal
reruary 2013 intemet | 71ONe visit
Mail/ Personal
March 2013 internet | Phone visit
) Mail/ Personal

April 2013 Intermet | PO | yigit
May 2013 intermet | Phone
June 2013 m?::net

Thewritten description in the reporprovides more clarity'the first phase
includes a mailed request to respond via Internet, followed later by an option to
complete a paper questionnaire and return it by mail. If no response is received by mail
or Internet, the Census Bureau follows up with computer assisted telepho
interviewing (CATI) when a telephone number is available. If the Census Bureau is
unable to reach an occupant using CATI, or if the household refuses to participate, the

address may be selected for computera & A a4 SR LISNBR 2y I f

HUD Gideline (HUD)

- TheAmerican Community Survey collects its dayanternet, mail, telephone,
and personal visit Refer to Figure 2 fax timetable fromthe American Community

Survey Design and Methodology report.

H+T Affordability Index (H+T)

- American Community Survey collects its dayanternet, mail, telephone, and

personal visg. Refer to Figure 2 fa timetable fromthe American Community Survey

Figure 2. ACS data collection

Design and Methodology report.
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- The US Census Longitudinal Employmefbusehold DynamicsEHD) Origin
Destination Employment Statistics (LODES) data is administrative data collected from
employers. Some of data provided by LODES is collected through surveys.

- TheNational Transit Database (NTD) collects data from transit providers across
the U.S.Established by Congress, tmta is used aareference for allocatinghe

annual % billion Federal Transit Administration grant.

Amenity-Based Housing Affordability Index (AHALI)

- Decennial Census data is primarily collected through mail surveysi@ndiews.
It isconditutionally mandated forthe apportionment of the 435 seatsf the House of
RepresentativesThis dataalso provides information for drawir@ngressional, state,
and local legislative districts.

- TheWarren Grougransaction databascollects local transaction data by
recording actual home transactions.

- The Massachusetts Department of Housing and Community Development
collectsmandatorypublic housing data from local housing authorities.

- TheAmerican Housing Survey (AHS) is requine@ongress to provide tp-
date information on housing quality and housing costs. Census Bureau interviewers
gather data byisiting or telephoringthe household occupying each housing unit in the
sample.

- The Massachusetts Employment and Wage2@&3Sgathersreports filed by all
employersto collect data.

- Boston Metropolitan Planning Organization Commuting Time dataesfrom

the American Community Survey

SeltSufficiency Standard (SSS)
- Child Care Aware of Washington collects data reported by chrlel providers in

Washington State.
- TheU.S. Department of AgricultuseCenter for Nutrition Policy and Promotion
(CNPP) combines data from four different datasets: NHANES@0(enter for
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Disease Control [CDC] & USDA, 2004), the USDA Food and Noaitemdse for Dietary
Studies version 1.0 (FNDDS) (UDSA, Agricultural Research Service [ARS], Food Surveys
Research Group, 2004), the National Nutrient Database for Standard Reference (Release
Mcd®m YR mMyO0o o) {5!3Z ! w{ZXZ HnAnnQoxsumerPaneld > | y R
(Nielsen, 2005). NHANES database provides a list of food baseehonr2dietary recall
interviews. FNDDS provides food nutrient data based on the nutrient content of
ingredients usedh food preparation The National Nutrient Database fstandard
Reference also provides food nutrient dafanally, theb A St a Sy | 2YSa Ol yu [ 2
Panel provides food price data. Households that are selected in its sang@guipped
with an electrical home scan unit that allows them to record food purchase

- TheBureau of Labor Statistics Consumer Expenditure Survey collects data by
faceto-face interviews.

- TheMedical Expenditure Panel Survey collects data from medical providers and
employers. More detailed data is collectddoughinterviews.

- TheCurrentPopulation Survey collextata through telephone as well as face

to-face interviews.

Shelter Poverty MeasuréSPM)

- TheBureau of Labor Statistics Lower Standard Budget uses datatem
Consumer Expenditure Survey.

- TheAmerican Housing Survey (AHSge®uired by Congress to provide -tgp-
date information on housing quality and housing costs. Census Bureau interviewers
gather data byvisiting or telephoringthe household occupying each housing unit in the
sampe.

- Decennial Census data is primarily octibel through mail surveys and interviews.
It is constitutionallymandated for apportionment of the 435 seaifthe House of
RepresentativesThis dataalso provides information for drawir@ngressional, state,

and local legislative districts.
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Conclusion
Based on the information abovthe ranks of all databases are shown below.

Table 8. Data collection ranking

Dataset Rank

Massachusetts DHCD public houdiaga 1

Existing Home Sales Monthly Survey

National Transit Database

Massachusetts Employment and Wage-2B3)

USDA food costs

Warren Grougransactiondata

Child Care Aware of Washington

LODES data

Medical Expenditure Panel Survey

Bureau of Labor Statistics Consumer Expenditure Survey

AmericanHousing Survey

O ©| ©O©| | N| O Oof g1 | W N

Current Population Survey

[ERN
o

American Community Survey

Decennial Census 11

The table above shows the result of data collection analysis forchlideddatabases

Given thisthe overall rank of selected housing affordabilitgasures is:

Table 9. Housing affordability measures ranked by data collection

Measure Rank

NAR Housing Affordability Index

Amenity-Based Housing Affordability Index

H+T Affordability Index

SeltSufficiency Standard

Shelter Poverty Measure

o g A~ W] N|

HUD Guideline
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In thissectionof analysisthe NAR Housing Affordability Index ranks at the top of the

list. TheAmenity-Based Housing Affordability Index ranks in second place. The H+T Affordability

Index and SelSufficieny Standard rank in third and fourth place. The Shelter Poverty Measure

ranks fifth, while HUD Guideline ranks at the bottom of the list.

4.2.4 Conclusion

As mentioned in Chapter 3, in order to reach a conclusion, ranking results will be

presented through radacharts. Additionally, overall rankings should be conducted by

calculating the shape size of each chart. Tddar chartdelow showthe ranking results in

sample size, use of data, and data source and collection mdtrazhch housing affordability

measue.

NAR Housing Affordability Index

Sample Size
T

Collect'\Bh\Methods ygé of Data

Amenity-based Housing Affordability Index

Sample Size

Use of Data
e

Col\ect'\:jn Methods
\\

HUD Guideline

Sample Size

1 7
Cnl\ectim\Methods Use of Data
N //

Self-Sufficiency Standard

Sample Size

= S
N ~f

Collecti(\)‘r{Methods 9/5'1; of Data
S o

H+T Affordability Index

Sample Size

e

B \
2 )
/ 1 b
|
‘ |
i |
\ s /

Collecti&n Methods Usé of Data
.

—

Shelter Poverty Measure

Sample Size

e

~—

Ny
~

Co\lectién Methods 93’(2/ of Data

Figure 3. Data accuracy diagrams for housing affordability measures
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The radar chart with themallest size shoulgnk highestThe ranking result of each

selected housing affordability measure is shown below.

Table 10. Housing affordability measures ranked by data accuracy

Measure Rank
NAR Housing Affordability Index 1
Amenity-Based Housing Affordability Index
H+T Affordability Index

HUD Guideline

Shelter Poverty Measure

o O | WO DN

SeltSufficiency Standard

The data accuracy analysis shows that NAR Housing Affordability Index has the greatest
data accuracy. The AmeniBased Housing Affordability Index ranks in second place. The H+T
Affordability Index ranks third, followed by BUGuideline in fourth place. The Shelter Poverty

Measure and Selbufficiency Standard rank at the bottom of the list.

4.3 Comprehensiveness Analysis
In this section] measurenot only the range of topicsovered byeach housing

affordability measure, but atsthe level of detailn which each topic is covered.

Below is the combined list of topics covered by each housing affordability measure:
- Income
- Family/householdize
- Family/household composition
- Housing expenditures
- Nonhousing expenditures
- Location

- Finance
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| excludeincome and housing expenditures under the location. Transportation costs will
be categorized under location topic and excluded from the-honsing expenditures\ote
that this categorizing criteon is designedo as not to doubleountcomprehensivenessvhich

does not represent the real category of each s$apic.

NAR Housing Affordability Index (NAR)

The NAR Housing Affordability Index c@tlree topics: housing expendituresjcome
and finance Under the housing expenditure topic, it takasly the median housing sales price
and mortgage rate into account. And the income topic covers only median family income.
However, the NAR Housing Affordability Index is the only measure that takes theag®rtg

interest rate into consideration.

HUD Guideline

The HUD Guidelineovered two topics: housing expenditures and income. Under the
housing expenditure topics, both renter and owner expenses have been considered. Renters
housing expenditures include reahd utilities. Mortgage payments, real estate property tax,
utilities, association fees, and insuran@cesnpriseowners' housing expenditures. In terms of
the income topicthe HUD Guidelines able to cover all households with all income levels, but

no further details about household size or household composiéiengiven.

H+T Affordability Index (H+T)

The topics covered bthe H+T Affordability Index are income, housing expenditures,
household sizeand location. Transportation cost is the only gobic under the location topic.
However, it serves as a dependent variakbichis calculatedoy manyindependent variables
(e.g, commuters, employment accessibiligndtransit connectivity.). The transportation sub
topic ofthe H+T Affordability Index the most comprehensive among all selected housing
affordability measures. Household size served as an independent variable to estimate
transportation costs. The index only sgbe typical regional household to represent the
average condition of all houbelds in a given jurisdictioifhe fousehold income topic is as

detailedhereasin the HUD Guideline
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Amenity-Based Housing Affordability Index (AHAI)

Income, household size, household compaosition, locatima,housing expenditures are
the fivetopics covered by this index. All household sizes and household compositions are
included.The elements oincome and housing expenditwsare as detailed as the HUD
Guideline Under the location topic, the index takedo accountob accessibility, $mol
quality, and safety. Transportation cost is also atagic of the location topic in this indexand

it isused as an independent varialite measurgob accessibility.

SeltSufficiency Standard (SSS)

TheSelfSufficiency Standard generally coverdid@pics except for incomand finance.
However, the income topic is coveretthe standardwhenindividuals identify whether their
wage meesli KS T I YSuffidefcit Stdndatd FTransportation cost is the onlytepic
under the location topic. lhas a comprehensive ndmusing expenditure componenthich
includesmanydetailed expenses (e.g. child care, healthcare, insurafiteduses Fair Market
Rent (FMR) as an assumption for housing experidee standard is designed for all types of
househdds.

Shelter Poverty MeasuréSPM)

The Shelter Poverty Measucevers all the topics. The income topic is as detailed as
the HUD GuidelineLike the SelSufficiency Standardhis measureonlyincludestransportation
cost under the locatiorlement Its norrhousing expenditure topic is not as comprehensive as
in the SelfSufficiency StandardHowever, his measure is also designed for all types of
householdsMoreover, this measure covers the housing expenditure témi¢che purpose of
determiningthe condition of shelter povertyThis is donéy comparinghe shelter poverty

standard to he total income available for nemousing expenditures
Conclusion

The table belowsummarizes the results of comprehensivenissach selected
housing affordability measurd O St f & A (i khat the tpic ¥ Sdvefed by theeasure.
¢ KS ydzyo SNJ 2 Fthedevel &f detibwitindthiahStyéopigsare covered.
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Table 11. Comprehensiveness summarized for each housing affordability measure

Topic | Income | F/HH F/HH Finance | Housing Non-housing | Location
Measure Size composition Exp. Exp.
NAR X - - X X - -
HUD Guideline XX X - - XXX - -
H+T XX - - - XXX - XXX
AHAI XX X X - XXX - XX
SSS XX X X - XX XXX X
SPM XX X X - XXX X

According to this table, the rank of selected housing affordability measures is:

Table 12. Housing affordability measures ranked by comprehensiveness

Measure Rank

SeltSufficiencyStandard

Shelter Poverty Measure

Amenity-Based Housing Affordability Index
H+T Affordability Index

HUD Guideline

NAR Housing Affordability Index

o O B N N|

The SelSufficiency Standard is the most comprehensive housing affordability measure
amongthe six selected measures. The Shelter Poverty Measure and Arbasigéyl Housing
Affordability Index both rank in second place. The H+T Affordability Index ranks in fourth place.
The HUD Guideline and NAR Housing Affordability Index have the least cemgueimess

among the six selected measures.

4.4 Overall ranking result
The wverall ranking resujtas discussed in Chapter 3, is calculated by ranking the shape
size of radar charts for each housing affordability measure. All rankings in each dimension are

shown in the table below. Results are then shown graphically in radar charts.

51



Table 13. Rank summary of housing affordability measures

Measure Standard Data Accuracy Comprehensivenes;
NAR Housing Affordability Index 5 1 6
HUDGuideline 5 4 5
H+T Affordability Index 3 3 4
Amenity-Based Housing Affordability Index 3 2 2
SelfSufficiency Standard 1 6 1
Shelter Poverty Measure 1 5 2
NAR Housing Affordability Index HUD Guideline H+T Affordability Index
Standard Standard Standard
™~ \\ \\\
\\_ \\
| y \.\/_ - \/, \ y % ~/
Comprekhe{wsiveness Datd Accuracy Comprehensiveness Da /Accuracy Comprehensiveness Dat{Accuracy
p—_ _ . — " : \\\,_‘ -
Amenity-based Housing Affordability Index Self-Sufficiency Standard Shelter Poverty Measure
Standard Standard Standard
//’/ ’ i \\\ //’// . /'/ - i
// 4 \\ "// . \\ ) /
/ \ / \ / \
/ "“.‘ / “.,-’ \
" "\ [ \
| | | |
.\'.(\/'/ h A ?"’ \‘\{' o I'\.\'/ e ’ /
COmpI’EI’\WWSiVE‘nESS D}I/é Accuracy Compreﬁe\nsiveness Compre‘ﬂw]siveness Dél/é/,l\ccuracy
. s Y e S

~ -

Figure 4. Overall rank diagrams of housing affordability measures

According to these radar charts, the overall rank of selected housing affordability

measures is:

Table 14. Overall ranking of housing affordability measures

Measure Rank
SeltSufficiency Standard 1
Amenity-Based Housing Affordability Index 2
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Shelter Poverty Measure

H+T Affordability Index

NAR Housing Affordability Index
HUD Guideline

o0 h~lW

Accordingly, the SeBufficiency Standard is the best housing affordability measure
among the six selected measures. The AmeBaged Housing Affordability Index then ranks
above the Shelter Poverty Measure, which takes third place. The Affordabiléy tadks
fourth, followed by the NAR Housing Affordability Index in fifth place and the HUD Guideline at
the bottom of the list.

45 Discussion

45.1 What does the result indicate?

Analysisndicatesthat the SeltSufficiency Standard is the best housing affordigbil
measure amonghoseselected. ltrankeéh T A NBR G L) I OS 2y 620K GKS
G/ 2YLINBKSYaA@dSySaaé RANMSyhplace, yhebotto df$hd BNE A (
terms of its use of data. This is primarily because mosthmrsing expenditure data is not

availableat thelocal level andherefore requiredurther adjustments.

TheAmenity-Based Housing Affordabilitpdex ranked in second plae. Compare to the
SeltSufficiency Standard, it has a more balanced performameach dimension. This index
performedmuchbetter thanthe Self{ dzF FA OA Sy 0eé { Gl yRI NR 2y (KS
This is primarily because the da¢és used by this indetend to beavailable orthe local leve]

from credible data sources.

Like the Selfufficiency Standard, the Shelter Poverty Measame givea monetary
standard for housing affordability. Both measuees to take norhousing expeditures into
account. The SeBufficiency Standané@nkshigherthan the Shelter Poverty Measurenly In
the Comprehensiveness dimension. This is primary because the applicatien&ifelter

Poverty Measuravas done by Stone himself, while the SRlfficiency Standard, although
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developed by Pearceeceived fundingrom the Ford Foundation in the early 2000t

allowedresearchers acce$s more detailed data.

TheH+T Affordability Indeand Amenitybased Housing Affordability Indeank right
beforethe NAR Housing Affordability Index atm HUD GuidelindBoth measures tend to take
location tradeoffs into account. AHA¥hich calculates the affordable housing stock in a given
area focuses primarily on the supply side of the housing affordabdgye. H+T focuses more
2y UKS RSYIFIYR aARS o0& [FRRAYy3 K2dzaiAy3d Oz2aita |y
transportation cost estimation model is very complicatdtg researchers makassumptions

that aimto simplify the calculations.

TheNAR ldusing Affordability antHUD Guidelineankat the bottom of the list. Both
perform better than SeiSufficiency Standarandthe Shelter Poverty Measuren the Data
Accuracydimension becausthey use simple calculationghich allow them to use data
directly without any adjustmentsyetfor the same reason, they have thevest

comprehensiveness performance among all selected measures.
4.5.2 Shelter Poverty Measures. SekSufficiency Standard

The Shelter Poverty Measuiebased orthe residual income approac¢khile the Self
Sufficiency Standard is a budd®sised measure of cost of living. Stam#iqued the family

budget approach as follows:

X 1 2dzAAy3 A& dzyAljdzST GKS 0dzRISG aidl yRFENR )
reasonably precise physical standard for housing, but it cannot establish a precise monetary
standard. Furthermore, in terms of policy, this means that housing affordability problems
cannot be explained as just income problems. General and standardized liSt@pert alone
p2dZZ R 0SS YySAGKSNI STFAOASY UG y2NI SljdzAldlFotS F2NJ
2006)

| agree with his view on the family budget approach. And theSdficiency Standard

does fail toexplainthe affordable housing expensleecauseit only useshe Fair Market Rent in
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its calculation. However, in my opinion, the Seiffficiency Standard can in fact be the best
applicationof the residual income approach and will be able to setvevellas theShelter

Poverty Measurdf the Standardis usedalternatively.

According to Stone, the residual income approach measures the amount of money
available for basic nehousing expendituresn terms of housing, the Shelter Poverty definition
can be stated a®llows: If, after paying foall nonhousing expenditureshe income of a given
household is not enougto covertheir housing expenditureghenthe house is considered not
to be affordablefor the household. In briefthe Shelter Poverty Measufecuses on the
relationship betweemon-housing expenditures and residual income (the amount of income
available after paying for housing) (Stone 1993)eSeltSufficiency Standantheasuregshe
relationship between total expenditures and total income. This indicates tlwsteSubtract
the FMR from SeBufficiency Standardhe result is thestandard for residual incomé&inally,
the affordable rent standard generated bye SelfSufficiency Standard, accorditigthe

Shelter Poverty Measurean be stated as:

Affordable Rent = Total Inme ¢ Residual Income Standard = Total Incang8elf
Sufficiency StandargFair Market Rent) = Total Income + Fair Market Re3eltSufficiency
Standard

45.3 What is the value othe HUD Guidelin@

Given the fact thathe HUD Guidelineanks at the bottom bthe list, it is essential to
rememberits unique advantagesVhendiscussinghe advantage othe HUD Guidelinemost
researchers mentioned that it is easy to understand and simple to compute (Bogdon and Can
1997). However, these two advantagasnecamot explain whythe HUD Guidelines popular

inthe U.S as a measuref housing affordability.

In my opinionthe HUD Guidelinesin broad usebecause of its ability to provide rent
assumptionso thataffordable housing developecsnanticipate their future incomeln order
to acquirefunds from investors and loans from banks, housing developers need to demonstrate
that they are able to generate a stable income from the project they plan to bihie HUD
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Guidelin® & | F F 2 NdRd givén BoudeBolféarnifig certain incomsimply multiplieghe
AyO2YS o0& on LISNOSyilid ¢KA& OF f OdZA FGA2y OFy 068
compositionor other related norhousing expenditures. Thus, it enables developers to

generate rent assuptions for theirpro forma analysis withouthe need foranyfurther details

about future tenants.

Some may argue thagiven the fact that many affordable housing developers manage a
waiting list of tenants, it should be possible to generate rent asgiong by using the residual
income approach. My opinion is that even with very detailed information from all families on

the waiting listthisis still not a good source for rent assumptions.

Firstly, some of families may be on two or more waiting bétdifferent affordable
housing developers. They may refuse to become a tenant when the project is finished.
Secondly, the affordable rent generated twe residual income approach is not as stable as the
one generate byhe HUD Guidelin€emhis is becausthe residual income approach considers the
real northousing expenditurethat NS LINB & Sy & (1 KS K 2 dzad STheofei@llp O dzNNX
the residual income approach can generate a more reasonable rent assumptibbecausef
its instability, it cannbserve asvell asthe HUD Guidelinéor the purpose of attracting

investorsor receiving bank loans or public subsidies.

Thirdly,the residual income approach dsfficult to embedin the qualification process of
affordable housingHousehold incomés easy to track and verify from employers and tax
records. For a given household earnancertain income, it is hard to lie in order tpalifyto
pay lower rents. However, a household can easily lie about thekhooising expenditure
gualify foralower rent, because there are too many categories included in-houasing

expenditures to be tracked or verified by leasing managers.
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V. Conclusionand Research Reflections

This thesiprovides an evaluation methodologg comparesix housing affordability
measures by evaluating their performances along three dimensions: 1) standard, 2) data
accuracy, and 3) comprehensiveneBse NAR Housing Affordability Index has a relative
concept of housing affordability, which indicates the historic trend of housing affordalslity a
opposed to affordability identified through a normative standard. The HUD Guideline is an
application of the income ratio approach, which assumes that people devote a certain amount
of income to housing no matter what their income is. The Amelpéyed tdusing Affordability
Index and the H+T Affordability Index are revised applications of the income ratio approach.
Both take more information into account when identifying housing affordability. The Self
Sufficiency Standard is based on the family budgetagch, which calculates a basic wage to
identify whether a family can meet basic needs including housing. Finally, the Shelter Poverty
Measure is an application of the residual income approach. It measures the amount of income

available for norhousing neessities after paying for housing.

The standard analysis shows that Slffficiency Standard and Shelter Poverty Measure
rank at the top of the six selected housing affordability measures. The H+T Affordability Index
and AmenityBased Housing Affordaibyl Index rank in third place. The NAR Housing
Affordability and the HUD Guideline rank at the bottom of the list.

The data accuracy analysis has three sections: 1) sample size, 2) use of data, and 3) data
source and collection method. The sample siz¢iseeneasures the sample size of all the
datasets used by each housing affordability measure. A dataset with a larger sample size is
considered more accurate than one with a smaller sample size. The use of data section
measures how these housing affordalyilmeasures handle data. A dataset that is used directly
is considered more accurate than a dataset that is used after adjustment by other datasets or

by researchers' assumptions. The last section evaluates how and where each dataset collects
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data. A dataet with a more credible source, or a dataset that collects data through a more

credible method, is considered more accurate than other datasets.

The data accuracy analysis indicates that the NAR Housing Affordability Index has the
greatest data accuracynr@ng the six selected measures. The AmeBiged Housing
Affordability Index ranks in second place. The H+T Affordability Index and HUD Guideline rank
in third and fourth place. The Shelter Poverty Measure takes fifth place. And th8uSktient

Standad ranks at the bottom of the list.

The comprehensiveness analysis evaluates the amount of housing affordedidiiyd
topics covered by a given housing affordability measure. A housing affordability measure that
covers more topics is able to describeusing affordability more accurately and is therefore
considered a better measure than others. This section of analysis shows that t#&uBeient
Standard is the most comprehensive housing affordability measure among the six selected. The
Shelter Povey Measure and Amenitdased Housing Affordability Index rank in second place.
The H+T Affordability Index has fourth place, the HUD Guideline takes fifth place, and the NAR
Housing Affordability Index ranks at the bottom of the list.

Overall, lased on myanalysisthe SeltSufficiency Standard is the best housing
affordability measure among all six selected measuréss measure is best able to provide a

monetary standard of housing affordability based on comprehensive data analysis.
5.1 Research reflections

The analysis of these six housing affordability meascaegrovide more insightsnto
the housing affordability problepon both the supply side and the demand sitf&n the
simple resuls. The diagram below shows my understanding of the housing afifolrty

problem after studyinghese sixhousing affordability measures.
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Figure 5. Housing affordability issue diagram
These two spindles represent housing stock and population. The axes on both sides

represent the price of housing and the income of population. For a household earning certain
income, the portion of housing that can be afforded by this household is shadieokrthe
housing stock spindle. For a housing unit at a certain price, the households that can adferd it
shaded blue on the population spindle. In conclusion, the lower income a houdedlthe
less affordable housing stock they can access, andhtbre potential competitors they will
face. Because of this, even if the housing stock is mansgguthat there igust enough

housing for alincomelevelk, the housing affordability problem will still exist.

It iseasierto solve the housing afforddlily problem for individual householdkan for
the whole population A passive solution is to provide them subsidiaspositively solve this
problem, we can provide job training and counseling servicea gpvenhousehold to reach a
higher incomeBased on my study, the SeS8ufficiency Standard is the most powerful tool
because of its ability not ontyp identify a household'sarget income put alsoto provide

information and advie for households in need.

It is more complicated to solve this problaahthe level of thewhole population and
housing stock. Unlike individual households, we will not be able to improve the income of the

households in needlhe hcome of lowincome households is primaritierived fromtheir
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wage. Wage reflects both the iodtry reaity and the value created hyorkers. There is no way
G2 ail I O2YLIl yeé (2 AYyONBlIaAaS (KSAN 4amMNHhSNARQ ¢

in turn, will hurt many small business

Increasing housing supply can mitigate the housing affloitdy problem butwill not
solve it completely. The way to increase supply is nothing moredbktablishing new land
policies or incentive programs for developeroweverit is the housing market that primarily
drives the housing suppl Developers will build when there is demand in the magsad stop
building when demand is saturated. As mentioned above, even if the housing supply matches
demand perfectly, the housing affordability problem will still exist. givénhousing
developer Y20 A QI GA2Yy &3 A imadinga housing 2narkethakiydol2 a aAo0f S G 2
oversuppliedn an economic environmenso healthythat all people can find an affordable

place to live.

Theoretically, anore efficient way to solve the problem is to increasgplyonly at the
bottom rungof housing stock and keep these housurgts availableonly to low-income
households. This solution increases the choices ofitmeme houskolds, but on the other
hand, will not increaspotential competition The HUD Gudaline, as mentioned previously, is
the only affordable measure that can provide stable rent assumptions for affordable housing
developers. Althougkhe HUD Guidelin@ails to work as a housing affordability measure, it is
(for now) the only tool that can &lp solve the housing affordability problem at tlexrel of the

whole population.

Based orthe family budget approach and the residual income approach, an affordable
housing measure can describe the relationship between housing and its users more dgcurate
than those measures bad®n the incomeratio approach. The only disadvantage of these two
approaches is that they cannot provide stable rent assumptions for affordable housing
developers. In other words, if we can provide stable rent assumptions by tis#se two
approachesthen we will be able to solve the housing affordability measure more efficiently

becausesach approacltanmore accuratelydentify the households ineed Thus, future work
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on this topic should focus on generating stable rent agsionsthroughthe SelfSufficiency

Standard with the use dhe residual income approach.

The real problem of embedding a new housing affordability measure into housing
policies is to predict and track ndrousing expenditures. Big data and machine leagmave
been widely used among tech companies and other businesses supported by tech companies.
However, the housing industry seemst to have been affected by the development of current
science and technolggHousing researchers should openngw horizons by partnering with
technology providers like Amazon and Google to develophmrsing expenditure prediction

methods.
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