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Executive Summary

Home prices in U.S. metro areas have sharply risen over the last 

couple of years.  

How much of this rise is due to the pandemic or other market 

factors such as supply constraints versus long-term market 

fundamentals is the focus of our analysis

Highlights of this Analysis :

● Developed and tested several long-term fundamental 

statistical and machine learning models of home prices 

in US metro areas (MSAs)

● An XGB boost machine learning model proved superior 

because of the model performance diagnostics and 

consistency with economic across various economic 

regimes

● Some of the MSA results hinted at the possibility of 

COVID being a reason for the increase in house prices. 
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Data Analysis
● Log Normal Distribution
● Correlation

Methodology
● Segmentation 
● OLS 
● Machine learning 

(Random Forest, XGB 
Boost)

Model interpretation: 
● Standard deviation
● Maps 

Model
● XGBoost & Random Forest 

Conclusion
● Summary of Results
● Implications

Theoretical Foundation



Normal Period: 2000 Q1

Valuation % MSA

Significantly Underpriced 0.48% Albuquerque; Lewiston-Auburn

Underpriced 11.35% Urban Honolulu; Buffalo-Cheektowaga-Niagara Falls; 

Morgantown, WV; Hanford-Corcoran, CA

Normal priced 80.43% Boston; Chicago-Naperville-Arlington Heights; Dallas-

Plano-Irving; Los Angeles-Long Beach-Glendale; Fort 

Lauderdale-Pompano Beach; Washington-Arlington-

Alexandria; New York-Newark-Jersey City

Overpriced 7.25% Los Angeles-Long Beach-Anaheim; Phoenix-Mesa-

Scottsdale; Denver-Aurora-Lakewood; Kansas City

Significantly Overpriced 0.48% Detroit-Warren-Dearborn; Youngstown-Warren-

Boardman

* See Appendix for full list of MSAs



Boom Period: 2006 Q1

Valuation % MSA

Significantly Underpriced 3.86% Seattle-Tacoma-Bellevue; New Orleans -

Metairie; Lancaster, PA; Memphis; Urban 

Honolulu

Underpriced 14.73% Denver-Aurora-Lakewood; Spartanburg, SC; 

Milwaukee-Waukesha-West Allis

Normal priced 54.35% Charlotte-Concord-Gastonia; Wilmington, 

NC; Indianapolis; Houston-The Woodlands-

Sugar Land; Washington-Arlington-

Alexandria

Overpriced 17.63% New York-Newark-Jersey City; Miami-Fort 

Lauderdale-West Palm Beach; Virginia 

Beach-Norfolk-Newport News

Significantly Overpriced 9.42% Los Angeles-Long Beach-Anaheim; Cape 

Coral-Fort Myers; Riverside-San Bernardino-

Ontario; Tampa-St. Petersburg-Clearwater

* See Appendix for full list of MSAs



Bust Period: 2008 Q4

Valuation % MSA

Significantly 

Underpriced

7.49% Burlington, NC; 

Detroit-Warren-Dearborn; Las Vegas-Henderson-

Paradise; Urban Honolulu

Underpriced 18.12% Nashville-Davidson-Murfreesboro-Franklin; Seattle-

Tacoma-Bellevue; Raleigh

Normal priced 54.83% Los Angeles-Long Beach-Anaheim; Miami-Fort 

Lauderdale-West Palm Beach; Miami-Miami Beach-

Kendall; Wilmington, NC; Washington-Arlington-

Alexandria

Overpriced 15.94% Boston; San Francisco-Redwood City-South San 

Francisco; Atlanta-Sandy Springs-Roswell; Charleston-

North Charleston; New York-Newark-Jersey City; 

Phoenix-Mesa-Scottsdale; Houston-The Woodlands-

Sugar Land

Significantly 

Overpriced

3.62% Virginia Beach-Norfolk-Newport; Tampa-St. 

Petersburg-Clearwater; Colorado Spring

* See Appendix for full list of MSAs



2021 Q1

Valuation % MSA

Significantly Underpriced 14.49% Greensboro-High Point, NC; Roanoke, VA; 

Albuquerque, NM

Underpriced 6.28% Chicago-Naperville-Arlington Heights; Hot 

Springs, AR

Normal priced 20.29% Washington-Arlington-Alexandria; San 

Francisco-Oakland-Hayward; Seattle-

Tacoma-Bellevue; Colorado Springs

Overpriced 15.70% El Paso, TX; Richmond, VA

Significantly Overpriced 43.24% New York-Newark-New Jersey; Los 

Angeles-Long Beach-Glendale; Boston; 

Fort Lauderdale-Pompano Beach-Deerfield 

Beach; Miami; San Francisco

* See Appendix for full list of MSAs



2021 Q2

Valuation % MSA

Significantly Underpriced 12.08% Chicago-Naperville-Arlington Heights; 

Charlotte-Concord-Gastonia; Huntsville, 

AL

Underpriced 7.73% Spartanburg, SC; Knoxville, TN; Urban 

Honolulu

Normal priced 22.22% San Francisco-Oakland-Hayward; 

Nashville-Davidson-Murfreesboro-Franklin; 

Las Vegas-Henderson-Paradise; New York-

Jersey City-White Plains

Overpriced 11.84% Columbia, SC; Sacramento-Roseville-Arden-

Arcade

Significantly Overpriced 46.14% Fort Lauderdale-Pompano Beach-Deerfield 

Beach; San Francisco-Redwood City-South 

San Francisco; Nassau County-Suffolk 

County; Miami

* See Appendix for full list of MSAs



2021 Q3

Valuation % MSA

Significantly Underpriced 12.08% Colorado Springs; Atlanta-Sandy Springs-

Roswell; Green Bay, WI

Underpriced 7.25% Charlotte-Concord-Gastonia; Knoxville, 

TN; Toledo, OH

Normal priced 16.67% Reno, NV; Wilmington, NC; 

Overpriced 11.59% Boston-Cambridge-Newton; Nashville-

Davidson-Murfreesboro-Franklin; Napa, 

CA

Significantly Overpriced 52.42% Fort Lauderdale-Pompano Beach-Deerfield 

Beach; Washington-Arlington-Alexandria; 

San Francisco-Redwood City-South San 

Francisco; Nassau County-Suffolk County

* See Appendix for full list of MSAs



MSA 2000Q1 2006Q1 2008Q4 2020Q4 2021Q1 2021Q2 2021Q3

New York - New Jersey - Newark Normal Overvalued Overvalued Overvalued Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

Los Angeles-LongBeach-Anaheim Normal Significantly Overvalued Normal Significantly 

Overvalued

Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

San Francisco-Redwood City-South 

San Francisco

Normal Normal Overvalued Normal Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

Miami-Fort Lauderdale-West Palm 

Beach

Normal Overvalued Normal Significantly 

Overvalued

Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

Boston-Cambridge-Newton Undervalued Undervalued Normal Normal Normal Normal Overvalued

Dallas-Fort Worth-Arlington Normal Normal Normal Normal Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

Washington-Arlington-Alexandria Normal Normal Normal Significantly 

Undervalued

Normal Normal Overvalued

Seattle-Bellevue-Everett Normal Undervalued Normal Normal Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued

San Diego-Carlsbad Normal Normal Normal Normal Normal Significantly 

Overvalued

Significantly Overvalued

Chicago-Naperville-Elgin Undervalued Normal Normal Normal Significantly Overvalued Significantly 

Overvalued

Significantly Overvalued



Top MSAs Validation - part 2



Top MSAs Validation - part 3



2000Q1

Undervalued                             Overvalued



2006Q1

Undervalued                             Overvalued



2008Q2

Undervalued                             Overvalued



2020Q4

Undervalued                             Overvalued



Appendix: Significantly Underpriced in 2000 Q1



Appendix: Underpriced in 2000 Q1



Appendix: Overpriced in 2000 Q1



Appendix: Significantly Overpriced in 2000 Q1 



Appendix: Significantly Underpriced in 2006 Q1 



Appendix: Underpriced in 2006 Q1 



Appendix: Overpriced in 2006 Q1



Appendix: Significantly Overpriced in 2006 Q1 



Appendix: Significantly Underpriced in 2008 Q4



Appendix: Underpriced in 2008 Q4



Appendix: Overpriced in 2008 Q4 



Appendix: Significantly Overpriced in 2008 Q4 



Appendix:
Significantly Underpriced in 2020 Q4 



Appendix: Underpriced in 2020 Q4 



Appendix: Overpriced in 2020 Q4 



Appendix: Significantly Overpriced in 2020 Q4 



Appendix: Top MSA in selected periods




