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Introduction

• Motivation
– Bubbles: Unsustainable growth in asset prices that cannot 

be explained by “fundamental” factors.

– Recent housing bubble was a key force behind the recent 
financial crisis.

– Recent housing boom and bust was marked by large 
differences in appreciation/depreciation across price tiers.differences in appreciation/depreciation across price tiers.

• Contribution
– New empirical time series test for the existence of housing 

bubbles.

– The procedure endogenously determines the beginning 
and the end of the bubble.

– Identifies the bubble without observing fundamentals.



Data

• Time series S&P Case-Shiller seasonally adjusted Tier 

Price Indices.

• Between January 1992 and August 2011 with 15 

Metropolitan Statistical Areas (MSA):

– Atlanta, Boston, Chicago, Denver, Los Angeles, Miami, New – Atlanta, Boston, Chicago, Denver, Los Angeles, Miami, New 

York, Minneapolis, Phoenix, Portland, San Diego, San 

Francisco, Seattle, Tampa, and Washington DC.

• For each MSA we have three indices, the Low-,  

Medium-, and High-Tier.

• The indices we employ are constructed using a three 

month moving average, where home sales pairs are 

aggregated in rolling three month periods. 



Figure 1
Low, Mid and High Tiers Indexes, 1992-01 through 2011-08.
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Identification Strategy

Difference between two price tiers:

Test if the difference is trend stationary with zero mean process:Test if the difference is trend stationary with zero mean process:

Combining the last two equations:



Testing Methodology

• Minimum LM unit root test proposed by Lee and Strazicich 

(2003).

• Data-generating process:

• Includes two changes in levels and trends:• Includes two changes in levels and trends:



Empirical Results
• With no breaks find very little evidence of stationarity and 

cannot identify the bubble.







Empirical Results

• For example, from Table 4, in Chicago the boom of the housing 
bubble started in April 1999 and the bust was in September 
2006.

• In Chicago the prices of the high tier homes went up by 62.5% 
between April, 1999 and September, 2006.

• Appreciation was most pronounced in San Diego with an • Appreciation was most pronounced in San Diego with an 
increase of 134.5%, followed by Seattle and Tampa with 119.2% 
and 103.4%, respectively.

• The beginning of the bubbles that are statistically significant at 
a 10% level are all between June 1997 and May 2001, starting 
with Seattle and finishing with Washington DC. 

• The statistically significant end-of-bubble dates are all between 
June, 2006 (San Diego and Tampa) and July 2008 (Portland).





Figure 2
Differences Between High and Low Tiers with Breaks, 1992-01 through 2011-08.
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Conclusion

• The traditional approach to test for housing market bubbles 

needs market fundamentals.

• We exploit the property that low tier homes increase at a 

faster pace during the boom and depreciate more during the 

bust. bust. 

• Employ cointegration techniques that allow for structural 

breaks to estimate the dates of boom and bust.

• Misalignment in the appreciation rates of the home price 

tiered indices can be a symptom for a regime change in the 

borrowing and lending behavior.


