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Why Care About Aggregate
Household Housing Wealth?

* Affects many aspects of household financial decision-
making: consumer spending, savings, small business
formation, investment in education, geographic mobility

* Major component of total household wealth: value of the

primary residence represents about 2/3 of a typical
household’s total assets (SCF 2016)

* Key driver of wealth changes during the Great Recession

* Frequent input into empirical and quantitative macro models
and analyses

IFC-BNM-ECB Satellite Seminar
August 16, 2019 Kuala Lumpur, Malaysia ?



Financial Accounts of the United States

Time series:
Annual 1945 — 2018
Quarterly 1951:Q4 — 2019:Q1

Includes flows, levels, some balance sheets,
Z.1

Financial Accounts Integrated Macroeconomic Accounts, and
of the United States more

Flow of Funds, Balance Sheets,
and Integrated Macroeconomic Accounts

e Published 10 weeks after the end of the
First Quarter 2019 I'CfCI'CIlCC quarter

e All data available in the Federal Reserve’s
Data Download Program (DDP)

www.federalreserve.gov/datadownload/Choose.aspx?rel=Z7.1

www.federalreserve.gov/releases/Z1/
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Household Residential Real Estate

Real Estate as a Percent of Total Household Assets Percent
— — 30
Quarterly
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Source: Financial Accounts of the United States, June 6, 2019.
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Methods of Measuring Residential
Real Estate Values

1. Owners’ reported values from nationally representative
household surveys: Survey of Consumer Finances (SCF), the
American Community Survey (ACS), the biennial American
Housing Survey (AHS)

2. House price index: currently use a repeat-sales housing index
with an AHS benchmark to calculate housing value in the U.S.
Financial Accounts (FA)

3. New FRB method using an automated valuation model
(AVM): leverages machine learning and “big data” collected by
Zillow

IFC-BNM-ECB Satellite Seminar
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Strengths

* Value entire stock of
owner-occupied homes

* Captures quality
changes

Owners’ Reported Values

Weaknesses

Over-optimism in
normal times
Lagged recognition of

changing market
conditions

IFC-BNM-ECB Satellite Seminar

August 16, 2019
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Repeat Sales Housing Price Index

Strengths Weaknesses
* Market-price driven * Transacting homes
* No reporting bias only

* Holds quality constant

e Needs a benchmark
value

IFC-BNM-ECB Satellite Seminar
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Automated Valuation Model

Strengths Weaknesses

° Values entire StOCk ¢ lelted hiStorical data

e Market-driven * Not nationally representative

* Captures quality changes, Modest model bias
not just transaction pairs Rental properties included in

« Model predictions testable AVM prices
against actual prices for
traded units

IFC-BNM-ECB Satellite Seminar
August 16, 2019 Kuala Lumpur, Malaysia :



Measuring the Market Value of
Residential Real Estate

* Current: American Housing Survey (AHS)
benchmarks (2005), fixed investment from BEA,
and CoreLogic repeat-sales house price index

* September 2019: Zillow “big data” automated
valuation models (AVM) for average prices and
property counts from U. S. Census Bureau for
quantities

IFC-BNM-ECB Satellite Seminar
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What 1s Zillow?

(2006 , Seattle, former Microsoft employees)

Zillow Research Mission Statement:

“Zillow Research aims to be the most open, authoritative source for timely and
accurate housing data and unbiased insight. Our goal is to empower consumers,
industry professionals, policymakers and researchers to better understand the
housing market.”

Zillow Research Principles:

* Provides unbiased data and analysis about the housing market in a transparent
way

* Is independent of Zillow’s business goals and is not a revenue center

* Benchmarks findings against outside datasets to ensure accuracy and appropriate
context

* Respects the integrity of data and uses it honestly

IFC-BNM-ECB Satellite Seminar
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Why did we choose Zillow?

* Willing to provide data free of charge
* Very helpful in working with us
* Widely known 1n the U.S.

* One of the first companies to use this methodology
on this scale

* Other vendors with related products did not offer
clear advantages

IFC-BNM-ECB Satellite Seminar
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Zillow’s Data

What is Zillow’s AVM?

* AVM source data from tax records when sales occur plus rich local data
(school quality, water views, etc.)

* Thousands of models estimated frequently and combined to produce value
estimates.

* Compares predictions against observed transactions

What did the FRB get?

* Average AVM estimates and counts of valued homes monthly, by county, for
single family and multi-family separately, from 1996 to present

* Detailed information about coverage and model errors by geography,
property type, and sales price

IFC-BNM-ECB Satellite Seminar
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AVM Does Not Cover All Homes
and Covers Some Rentals

Property Counts in 2017

(millions of units)

ACS Zillow
Total Own-Use Total
Single-Family 92.9 76.4 78.7
Multi-Family 35.9 5.8 7.7
Total 128.8 82.1 86.3

IFC-BNM-ECB Satellite Seminar
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AVM Value-Weighted Errors
Are Close to 0

Percent

6 |—

-4 | —
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August 16, 2019

Source: Zillow and FRB calculations
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Empirical Method
Price(AVM)* Quantity (ACS)

* Problem: Coverage issues prevent us from simply summing
Zillow’s AVM estimates, which are modestly biased

* Solution:
» Use property count data from the ACS

* For each county i, property type (mf or sf) ¢, and quarter ¢
Aggregate Value ; ., = Property Counts ACS, ., x Average value AV

LcC, ict

* Average value AVM, ., adjusted for model bias using
value-weighted average error

* Does not adjust for the inclusion of rental properties —
likely a modest downward bias
T e

August 16,2019 IFC-BNM-ECB Satellite Seminar

Kuala Lumpur, Malaysia 15



Aggregate Housing Wealth

Aggregate Housing Wealth

Dollars (trillions)

» | ]
24 — 24
22 — 22
20 | -1 20
18 | —1 18
16 — 16
14 - — 14
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Source: American Community Survey (U.S. Census Bureau), Financial Accounts of the United States, Survey of
Consumer Finance (triennial), and Zillow.

[FC-BNM-ECB Satellite Seminar
August 16, 2019 Kuala Lumpur, Malaysia 10



Conclusion

* AVM method overcomes known biases of prior wealth
estimation methods

* AVM method “splits the difference” between owner-
reports and House price indexes

* AVM measure is currently an Enhanced Financial
Account (EFA) release:

https://www.federalreserve.gov/releases/efa/alternative-measure-of-owner-occupied-real-estate.htm

IFC-BNM-ECB Satellite Seminar
August 16, 2019 Kuala Lumpur, Malaysia 1






	Measuring aggregate housing wealth:  new insights from automated valuation models
	Presentation
	Why Care About Aggregate Household Housing Wealth?
	Financial Accounts of the United States
	Household Residential Real Estate
	Methods of Measuring Residential     Real Estate Values
	Owners’ Reported Values
	Repeat Sales Housing Price Index
	Automated Valuation Model
	Measuring the Market Value of Residential Real Estate 
	What is Zillow?�(2006 , Seattle, former Microsoft employees)
	Why did we choose Zillow?
	Zillow’s Data
	AVM Does Not Cover All Homes and Covers Some Rentals
	AVM Value-Weighted Errors Are Close to 0
	Empirical Method�Price(AVM)* Quantity (ACS)
	Aggregate Housing Wealth
	Conclusion



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo false

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

    /SymbolMT

    /Wingdings-Regular

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 841.890]

>> setpagedevice



