
Introduction 

	 In the past decade, real estate price movements have been a hot topic for 
the U.S. public, regardless of whether prices were experiencing skyrocketing growth 
rates or significant slide in value. It has been an old question whether there have been 
bubbles in real estate prices, and the opinions are largely inconsistent. Two years ago, 
David Lereah, the chief economist for the National Association of Realtors, argued 
that “there is no national price bubble; never has been; never will be,” and he also 
saw no sure signs of local bubbles, either (Lewis, 2004). His arguments are consistent 
with several real estate studies (e.g., McCarthy and Peach, 2004), but inconsistent 
with several others (e.g., Case and Shiller, 2003), and partially consistent with still 
others (e.g., Abraham and Hendershott, 1996), who found that bubbles exist only in the 
markets of coastal regions.
	 Meanwhile, real estate bubble studies have been conducted almost 
exclusively on residential property markets, while commercial property markets, an 
equally important component of real estate markets and with probably more capital 
asset market features than residential property markets, have been almost completely 
ignored. This astonishing oversight could possibly be attributed to more severe data 
constraints for price bubble studies for commercial property markets, as well as the 
common suppositions that commercial property investors are more professional and 
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Unlike the U.S. residential property markets, U.S. commercial property markets, including 
the retail property market, have received little attention in the recent debates about real 
estate bubbles. This oversight seems odd, especially since commercial property markets 
are also important in the economy and have more obvious capital market asset features. 
In this study, we conducted indirect tests to detect behaviors that might cause wide 
price oscillations and promote “bubbles” in the U.S. retail property market, through an 
examination of the long-term excess momentum of retail property price changes, controlling 
for economic fundamentals. We accomplished this with a regression of the rates of price 
change on fundamental economic variables and historical price change rates. From 
calculated momentum, contrarians, and flips indicated from the effects of historical price 
changes, we examined not only the significance of price deviations from fundamentals, 
but also the nature of these deviations. In this case, excess momentum without flips in the 
price but not rent can be considered behavior that would create multiple price bubbles in 
the market. We find evidence of long-term excess price momentum in national data and 
data for some major metropolitan areas. The results are mainly driven by regional and 
super-regional retail property submarkets, and large geographical markets such as Los 
Angeles, Chicago, and Orange County. From these results, we challenge the traditional 
supposition that price bubbles are less relevant to commercial property markets than to 
residential property markets.
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experienced. Also, commercial property price changes are more constrained due to 
common phenomena such as natural vacancy rates and non-rent substitutes such as 
up-front deposits, which would also suggest that bubbles would be less common. Our 
study explores this interesting and yet untouched research question by examining 
possible evidence of long-term excess price momentum that might create bubbles in 
U.S. retail property markets.

Interesting Facts from the U.S. Retail Property Market

	 There are two primary reasons why retail property price movements deserve a 
more thorough examination. First, there is a sharp contrast between the volatile demand 
and rigid supply for retail properties. The volatility in demand mainly comes from the 
volatility in retail business. As shown in Figure 1, since the early 1980s the volume of 
real seasonally adjusted retail sales (that is, the volume of retail sales with inflation and 
seasonal effects controlled) has oscillated over time. During the same period, however, 
the retail property stock grew at a stable rate. It is not very difficult to interpret that the 
stability of retail property stocks results from the unusual rigidness of retail property 
supply. Retail properties such as malls and supermarkets are particularly large and have 
distinguishing usage specializations; therefore, building lifespans are normally long 
and deinvestment is usually difficult, contributing to a rigidness in supply. Given the 
sharp contrast between the demand and supply for retail properties, price movements 
should be distinctive.	
	 In addition, just as with other real estate properties, retail properties are both 
space assets for terminal users and capital assets for investors, aspects which are 
characterized by rent and price, respectively. In the retail property market, however, rent 
and price are not as correlated as in other major commercial property markets, and this 
lack of correlation has been persistent over time. As shown in Table 1, Panel A, among 
the five major commercial property markets (apartment, office, industrial, retail, and 
hotel), the retail property market has a very low correlation between price changes and 
rent changes, with a correlation coefficient r = 0.324, second-lowest next to the hotel 
market (r = 0.188). As shown in Table 1, Panels B and C, this lack of correlation has 
been persistent in the retail property markets, and has experienced a persistent trend of 
continuously decreasing correlation, unlike in other markets, where the magnitude of 
correlation between price and rent is unstable over different periods.	
	 Finally, the aggregate retail property market can be decomposed into different 
property types: community, regional, super-regional, single-tenant, power center, 
fashion/special, and neighborhood. Cross-submarket heterogeneities are obvious 
between these groups, as there are significant differences in property size, function, 
and development cycles. It is conceivable, therefore, that these different property types 
have very divergent change patterns in price and rent, which should be explored.
	 In this research, we explore the following research questions. First, do 
movements in retail property prices deviate from the movements of their fundamentals, 
and if so, what is the nature of this deviation? Are there similar patterns with retail 
property rent movements? Are local factors more influential to rent than to price, as 
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suggested by the literature? How do these results differ across retail property type? 
How do these results differ across other commercial property types?

Literature Review

	 Studies of price “bubbles” have a long history in finance and real estate 
literature, and their definition varies between studies and over time. The term “bubble” 
can be used to diagnose price changes from a pure mathematical perspective: growth 
in prices at an extremely high rate. For example, Zhou and Sornette (2003), borrowing 
ideas from the science of complexity, suggest that a housing market bubble occurs 
when house prices fit some exponential function of time, a situation where “the growth 
rate itself grows, signaling an unsustainable regime.” Following this definition, they 
find that bubble signatures are present in historical data for U.K. housing prices, but 
not with house prices in the U.S. Although this definition captures an important feature 
of bubble, the abnormal price increase, they are not economically intuitive, and hence 
unsatisfactory.
	 Some studies relate bubbles to speculative investment behaviors. For instance, 
Scheinkman and Xiong (2003) modeled a situation with short-sale constraints and 
heterogeneity in investors’ expectations on stock market. In this model, some investors 
are willing to pay prices that exceed their own valuation of future dividends simply 
because they believe that in the future they will find optimistic buyers willing to pay 
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Time Trends of Retail Sales and Property Stocks.
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Panel A   
1989:4-2006:2

Price Rent

Apart. Indust. Office Retail Hotel Apart. Indust. Office Retail Hotel

Price

Apartment 1.000

Industrial 0.860 1.000

Office 0.803 0.918 1.000

Retail 0.708 0.620 0.604 1.000

Hotel 0.457 0.515 0.537 0.273 1.000

Rent

Apartment 0.430 0.523 0.531 0.055 0.409 1.000

Industrial 0.462 0.512 0.484 0.213 0.445 0.774 1.000

Office 0.322 0.440 0.445 0.107 0.418 0.792 0.839 1.000

Retail 0.406 0.465 0.431 0.324 0.385 0.567 0.829 0.835 1.000

Hotel 0.128 0.039 0.043 0.025 0.188 0.155 0.290 0.212 0.263 1.000

Table 1.    
Correlation Coefficients of Quarterly Price Change Rates and Quarterly Rent Change 
Rates in Five Commercial Property Markets.   

Panel B  
1989:4-1999:4

Price Rent

Apart. Indust. Office Retail Hotel Apart. Indust. Office Retail Hotel

Price

Apartment 1.000

Industrial 0.810 1.000

Office 0.777 0.931 1.000

Retail 0.716 0.682 0.706 1.000

Hotel 0.452 0.536 0.567 0.271 1.000

Rent

Apartment 0.783 0.800 0.715 0.489 0.515 1.000

Industrial 0.719 0.741 0.641 0.384 0.515 0.865 1.000

Office 0.738 0.849 0.760 0.481 0.569 0.840 0.784 1.000

Retail 0.734 0.815 0.723 0.439 0.585 0.834 0.792 0.884 1.000

Hotel 0.105 -0.027 -0.014 -0.116 0.116 0.187 0.267 0.102 0.242 1.000
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Table 1. (continued)

Panel C   
2000:1-2006:2

Price Rent

Apart. Indust. Office Retail Hotel Apart. Indust. Office Retail Hotel

Price

Apartment 1.000

Industrial 0.900 1.000

Office 0.891 0.881 1.000

Retail 0.530 0.351 0.389 1.000

Hotel 0.702 0.680 0.619 0.522 1.000

Rent

Apartment 0.367 0.516 0.609 -0.052 0.298 1.000

Industrial 0.349 0.375 0.386 0.259 0.341 0.693 1.000

Office 0.172 0.250 0.278 0.073 0.273 0.746 0.903 1.000

Retail 0.129 0.116 0.072 0.286 0.191 0.418 0.899 0.845 1.000

Hotel 0.262 0.234 0.253 0.259 0.322 0.110 0.310 0.306 0.297 1.000

even more, which leads to price bubbles. This approach has received wide attention 
and has been applied to a number of real estate bubble studies. The bubble detection 
following this type of definition usually relies on asset trading information. For 
instance, Wong (2007) examined the speculative price components and turnover rates 
in the Hong Kong housing market, and found evidence of speculation generated by 
investor overconfidence.
 	 A more popular definition of bubble is the deviation of price from its 
fundamentals. Traditionally, any deviation from the fundamentals, or, “mispricing”, 
can be counted as a “bubble.” For instance, Flood and Garber (1980) defined a price 
bubble as a situation where “the arbitrary self-fulfilling expectation of price changes 
may drive actual price changes independently of market fundamentals.” Meese (1986) 
tests for the presence of bubbles in exchange rates, using their deviations from values 
implied by market fundamentals. Other studies following the similar bubble definition 
include Garber (1989), Stiglitz (1990), and Werner (1997). 
	 Some studies also pay attention to the features of the deviations. DeLong et al. 
(1990) and Barberis et al. (1998) posit that one type of deviation may take the form of 
momentum trading, where investors buy and sell assets based on historical price alone, 
that is, buy “winners” and sell “losers.” This is commonly thought of as an “irrational” 
bubble (Black, Fraser, and Hoesli, 2006). In contrast, Froot and Obstfeld (1991) 
defined a “rational” or “intrinsic” bubble as being when the deviation from the actual 
fundamental value is consistent with the rational expectation on the fundamentals, 
which is usually a “stable and highly persistent over- or undervaluations,” as compared 
to a “fad,” which is largely determined by non-fundamentals and causes short-term 
deviation and long-term reversal.
	 Consistently, however, real estate bubbles have been defined as the deviations 
of property prices from their economic fundamentals, where the fundamentals are 
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analyzed in two ways: against a set of fundamental economic factors (such as Abraham 
and Hendershott, 1996, McCarthy and Peach, 2004, and Black, Fraser and Hoesli, 
2006); and against rent (such as Baker, 2002). Explicitly or implicitly, however, a 
market bubble is regarded as the difference between the actual price and the real price 
predicted from fundamental economic variables.
	 Following this traditional definition, the literature provides inconsistent 
answers on the existence of a bubble in the U.S. real estate market, primarily in the 
residential real estate market. For instance, Baker (2002) reported a deviation of the 
housing price index from the CPI rent index, indicating that the real cost of owning 
a house was higher than the real cost of renting, an evidence of bubble. McCarthy 
and Peach (2004) reject the bubble hypothesis by showing that the national housing 
price increases in the 1990s were largely caused by falling mortgage rates and a 
strong US economy, and the housing price fluctuations in areas like California over 
the period of 1975 to 1999 were largely due to the changing demands fundamentals 
and inelastic supply in these areas. Abraham and Hendershott (1996) compared actual 
U.S. house prices with fundamental prices predicated from regressions on CPIs, real 
income growth, after-tax interest rates growth, real construction costs growth, and 
employment growth, and conclude that bubble exists only in coastal regions. Case 
and Shiller (2003) conducted a survey from which they demonstrated that the general 
indicators of bubbles (including price expectations and investors’ sentiments) are very 
strong.
	 In our study, we use a new approach to detect bubble potentials in the real 
estate market. Instead of examining the residuals of property price regression models 
on fundamental variables, we regressed property price indices on both fundamentals 
economic variables and historical price trends. As we will define later, the effects of 
the trend variables may indicate momentum, contrarians, and their reversals, allowing 
us to investigate not only the significance of the price deviations from fundamentals, 
but also the nature of these deviations, and whether they suggest the presence of price 
momentum which could lead to market bubbles. This provides a more stringent test for 
bubbles than those found in the current real estate literature.
	 Before our study, there has been no research that has ddressed the issue of 
bubbles in the commercial property markets. Only a few works investigate the relations 
between commercial property markets and economic fundamentals. For instance, 
Wheaton and Rossoff (1998) demonstrate that hotel demand moves closely with the 
U.S. economy albeit at a much higher cyclic frequency, which rejects the popular 
notion that the hotel industry experienced two large building booms from 1969 to 
1994. Voith and Crone (1988) and Mills (1992) both suggest that the office market is 
affected by location and building characteristics much more than by macroeconomic 
fundamentals. Clapp, Pollakowski, and Lynford (1992) and Mourouzi-Sivitanidou 
(2002) show that the supply of office space is responsive to lagged expected demand 
and the office rental adjustments tend to be sluggish. Several other studies suggest that 
commercial property rent changes are constrained by the common practices such as the 
natural vacancy rate, the non-rental substitutes like rental up-front deposits, and so on. 
These studies include Shulman (1981), Smith and Tomlinson (1981), Hohm (1983), 
all on apartment markets; Benjamin, Shilling and Sirmans (1992) on office markets; 
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and Wheaton (2000) and Benjamin, Boyle, and Sirmans (1990) on retail property 
markets.

Data

	 Our study uses four groups of data: national macroeconomic data, 
metropolitan economic data, national property data, and metropolitan property data. 
Our national macroeconomic data set includes variables such as retail sales, interest 
rates, unemployment rate, gross domestic product (GDP), consumer price index (CPI), 
and S&P500 index, from sources including BEA (Bureau of Economic Analysis), St. 
Louis Fed (Federal Reserve Bank of St. Louis), U.S. Census Bureau, Finance Yahoo, 
and the Federal Reserve Board. Our metropolitan economic data include variables 
such as gross metropolitan product (GMP), population, per capita personal income, 
and bankruptcies (business and personal), from a private source that collects data from 
Bureau of Labor Statistics, Bureau of Census, Federal Reserve Board, The Conference 
Board, National Association of Realtors, Dow Jones, and various other government 
and private sources. Our national and metropolitan property data include variables such 
as property price indexes (from NCREIF), property rent indexes and property stocks 
(from PPR-Research). All of the data are quarterly-based. The notations, definitions, 
and information sources for major economic variables are given in Table 2.
	 We formed a national data set for price regressions for major commercial 
property markets during the period from 1978:1 to 2006:2. However, due to the 
availability of data on rents and prices, especially in some metropolitan areas, we also 
developed several data sets for a shorter period of time, from 1989:3 to 2006:2. We 
used this data set for national rent regressions, national retail property submarket price 
regressions, and metropolitan level price and rent regressions.

Methodology

	 Our primary empirical results rely on a linear regression model of price 
and rent index change rates predicted by the change rates of fundamental economic 
variables and historical price and rent change rates. At the national level, we created 
regression models based on the following price and rent regressions:

1 1

k l
j

p pi pj   pt
i j jt t i t

gp p
p p g= =−

 ∆   ∆ ∆
= + + +           

∑ ∑

1 1

k l
j

r ri rj  rt
i jt t i j t

gr r
r r g= =−

 ∆∆ ∆   = + + +           
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Table 2.    
Variable Definitions and Sources.   

Notation Definitions Sources

National variables
perinc per capita personal income BEA
popu population BEA
unemploy unemployment rate BEA
interest 1-year treasury constant maturity rate St. Louis Fed
GDP gross domestic product St. Louis Fed
retail retail sales U.S. Census Bureau
CPI consumer price index (seasonally adjusted) St. Louis Fed
rsloan real estate loan values at all commercial banks (seasonally 

adjusted)
St. Louis Fed

SP500 S&P 500 total return index Finance Yahoo
defrisk default risk, measured by the difference between Moody’s 

seasoned AAA corporate bond rate and the composite 
long term treasury bond rate

Fed Board

rsalevar 2-year retail sales standard deviation
Metropolitan variables Private Source

mbusbry bankruptcy number: total business
mCPI CPI: all urban consumers
munemrt household survey: unemployment rate
GMP gross metropolitan product
mnhhd number of households
mperinc per capita personal income
mperbry personal bankruptcy number
mpopu population
mretail retail sales
mrsalevar 2-year retail sales standard deviation

Other Abbreviations
Price or P NPI capital index NCREIF
Rent or R PPR-Research rent index PPR-Research
apt apartment
ofc office
ind industrial property
ret retail property
htl hotel
retcom community retail property
retnei neighborhood retail property
retreg regional retail property
retsup super-regional retail property
retsgl single tenant retail property
lag1 dependent variable lagged by 1 quarter
lag2 dependent variable lagged by 2 quarters
lag3 dependent variable lagged by 3 quarters
lag4 dependent variable lagged by 4 quarters
lag5 dependent variable lagged by 5 quarters
lag6 dependent variable lagged by 6 quarters  
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where m is the metropolitan area index; fp, fr, ωpi, ωri, θpj, θrj, ηps, and ηrs are coefficients; 
σp and σr are the error terms, and other notations are defined similarly as earlier. To be 
consistent with national-level and metropolitan level time-series regressions, we chose 
variables that were the same as in the previous regressions. Year, quarter, and area 
fixed effects are controlled in the model.
	 Overall, the data sets include eleven national fundamental variables and ten 
local fundamental variables. In addition, six time-trend variables are included in the 
models, with prices and rents lagged from one to six quarters incorporated as independent 
variables to investigate the short- and intermediate-term excess autocorrelations in 
price and rent movements.
	 Following Froot and Obstfeld (1991), we can differentiate the deviations of 
a property price from its fundamentals into several types: momentums without flips, 

where p is the NPI capital index (a proxy for price); Δp is the change in the capital 
index; r is the PPR-Research rent index; Δr is the change in the rent index; gj is the jth 
of l national fundamental variables; Δgj is the change in the jth of l national fundamental 
variables; μp and μr are constants; γp, λp, γr, and λr are coefficients; εp and εr are the error 
terms; t is the quarter index; and i is the ith of k time lags in the equations. Year and 
quarter fixed effects are controlled in the model.
	 Then, for each metropolitan area, we developed a regression model based on 
the following time-series price and rent equations:
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where hs is the sth of w local fundamental variables; Δhs is the change in the sth of w 
local fundamental variables; αp, αr, βpi, βri, κpj, κrj, ζps, and ζrs are coefficients; πp and πr 
are the error terms; and other notations are defined similarly as earlier. To be consistent, 
we chose metropolitan-level variables that were the same as those in the national-level 
time-series regressions. Year and quarter fixed effects are controlled in the model.
	 Finally, we pooled all of the metropolitan areas and ran panel regressions for 
price and rent based on the following equations:               
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Definition 1. A property market has excess momentum without flips if there exists 
at least one positive integer c that satisfies all the following conditions: 

(1)
 1

0
c

i t i

p
p= −

 ∆
= 

 
∑

(2) in the set of coefficients for the time-trend variables in a price regression, 
generally notated as {y1, ..., yc} (where y is γ, β, and ω in Equations 1, 3, and 5, 
respectively), the dominating effect (in terms of the magnitudes of coefficient and 
p-value) is positive; and

(3) there does not exist a j where yj < 0 that dominates the other elements in set {y1, 
..., y6} (in terms of the magnitudes of coefficient and p-value).

Definition 2. A property market has an excess contrarian without flips if there 
exists at least one positive integer c that satisfies all the following conditions: 

We test the following hypotheses for each case:
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contrarians without flips, and flips, which indicate potentials for bubbles, adjustments 
and fads, respectively. Detailed definitions are as follows:
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(1)
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(2) in the set {y1, ..., yc} (where y is γ, β, and ω in Equations 1, 3, and 5, respectively), 
the dominating effect (in terms of the magnitudes of coefficient and p-value) is 
negative; and 

(3) there does not exist a j where yj > 0 that dominates the other elements in {y1, 
..., y6} (in terms of the magnitudes of coefficient and p-value).

Definition 3. A property market has flips if at least one c exists that satisfies all the 
following conditions: 

(1)
 1

0
c

i t i

p
p= −

 ∆
= 

 
∑

(2) in the set {y1, ..., yc} (where y is γ, β, and ω in Equations 1, 3, and 5, respectively), 
the dominating effect (in terms of the magnitudes of coefficient and p-value) is 
positive (or negative); and 

(3) there exists a j where yj < 0 (or yj >0) that dominates the other elements in set 
{y1, ..., y6} (in terms of the magnitudes of coefficient and p-value).

	 These definitions provide us with a foundation to explore the potentials of price 
bubbles. If there is a time lag variable that positively affects the current price change 
rate, and for longer lags, this positive effect is sustained, strengthened, or disappears 
for longer lags, but does not flip, this positive feedback effect could be called “excess 
momentum.” If price movements in a market have excess momentum with no flipping, 
while rent does not, it is a strong signal that price movements might promote bubble 
events in that market. The intuition is that this kind of excess momentum could cause 
a rapid growth in price, and without the economic foundations to support that growth 
through rent increases, this explosive growth will burst.
	 Note that, however, what we aim to do is to detect long-term excess momentum 
between 1978 and 2006 that would cause wide price oscillations and promote multiple 
bubble events, not any price movement feature that is associated with a distinct bubble 
event. Note that a distinct bubble event would last over a much shorter period of time, 
and the price would eventually collapse. 
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Descriptive Analysis

Price Movement for All Commercial Property Types

	 We first examined the movement in the national aggregate retail property price 
index from 1978:1 to 2006:2, and compared them to the price movements in other 
commercial property markets (apartment, office, industrial, and hotel). Because of data 
availability, our analysis of the hotel market covers a shorter time period (1981:1 to 
2006:2).
	 Figure 2 illustrates the trends in the NPI capital index in these five markets. 
During the study period, the price cycles for the retail property market are similar to the 
apartment, office, and industrial property markets in two periods: 1978 to 1990 (steady 
growth), and 2003 to 2006 (fast growth). The retail property market shows stronger 
growth than the other three markets in both periods. In 1990, prices in all four markets 
drop significantly, but after a short period of time, the retail market stabilizes in price 
and remains at this price level until increasing again in 2003, unlike the apartment, 
office, and industrial property markets where prices continue to fall significantly until 
reaching a minimum. The hotel market experiences a steady decline until 1996, then 
grew for a short period and declined again in 2001. In general, property prices have 
always moved more markedly in the retail property market than in other commercial 
property markets.
	 Figure 3 illustrates the time trend of quarterly change rate in NPI capital 
index in the five commercial property markets, which confirms our findings shown in 
Figure 2. Clearly, the retail property market leads growth from 1985 to 1989, as well 
as growth after 2002. Meanwhile, the retail property market does not decline as much 
when other markets decline such as during the period from 1991 to 1996. This also 
shows that price changes in office and hotel markets are more volatile relative to other 
markets.
	 Table 3 displays the correlation coefficients of NPI index change rates in five 
markets from 1981:1 to 2006:2. The price changes in the retail property market are not 
strongly correlated to those in the apartment (r = 0.547), industrial (r = 0.588), office 
(r = 0.526), and hotel (r = 0.177) market, unlike the correlations between apartment, 
industrial, and office markets, which have correlation coefficients consistently greater 
than 0.70. Therefore, the retail property market seems to have price movements that 
are relatively independent of other commercial property markets, confirming our 
earlier findings that retail property prices follow a pattern different from that in other 
commercial property markets.

Price Movements in Retail Property Submarkets

	 An important characteristic of the retail property (here after RP) market is 
the great diversification among building types. For instance, according to NCREIF 
data at 2006:4, the average size of the super-regional RPs is 1.34 million square 
feet, significantly larger than the average size of the community RPs (about 200,000 
square feet) and that of the neighborhood RPs (about 110,000 square feet). Given the 
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Figure 2. 
NPI Capital Index by Commercial Property Type.
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strong price movements in the aggregate retail property market, heterogeneity in price 
movements between different retail property submarkets will undoubtedly result from 
this diversity.
	 Figure 4 displays the time trend of NPI capital index movement in five major 
RP submarkets: community, regional, super-regional, neighborhood, and single-tenant. 
These submarkets were examined during different periods between 1978:1 and 2006:2 
due to data availability, with the shortest coverage for single-tenant type RPs (1991:1 
to 2006:2). In general, these submarkets have similar price cycles, with steady growth 
rates from the beginning time of the period to 1990, dramatic drops after 1990, and 
some adjustments before strong growths from 2002. During the first growth period 
(before 1990), the super-regional RP submarket has the fastest growth, with the NPI 
capital index increasing from 99.3 at 1983:1 to 182.63 at 1990:3. Afterwards, this 
submarket still leads price increases in the retail property market. The neighborhood 
RP submarket has the highest NPI capital index until 1986, with average price increases 
afterwards as compared to super-regional and regional submarkets. The single-tenant 
submarket has the lowest NPI capital index consistently over the period where data for 
the submarket is available.
	 Figure 5 illustrates the time trend of the quarterly change rates for NPI capital 
indexes in the five RP submarkets, which supports observations from Figure 4. Between 
the five submarkets, the price growth leader is the neighborhood submarket before 1981, 
and the super-regional submarket for the 1984 to 1989 period. In recent years, price 
growth rates in the regional submarket and the single-tenant submarket have increased. 
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Table 3.   
Correlation Coefficients of Quarterly Price Change Rates in Five Commercial 
Property Markets, 1981:1-2006:2.  

Apartment Industrial Office Retail Hotel

Apartment 1.000

Industrial 0.760 1.000

Office 0.748 0.903 1.000

Retail 0.547 0.588 0.526 1.000

Hotel 0.376 0.416 0.455 0.177 1.000

Figure 3. 
NPI Capital Index Quarterly Change Rate by Commercial Property Type.
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Figure 4. 
NPI Capital Index by Property Type.
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Overall the price changes are more volatile in the super-regional submarket and the 
single-tenant submarket than in other markets, while the least volatile submarket is the 
community submarket.
	 Table 4 shows the correlation coefficients between the five RP submarkets 
and the aggregate retail property market in terms of price change rate during 1983:2-
2006:2. Due to data availability, the single-tenant submarket was not included. From 
the analysis, the price movement in the super-regional submarket can be seen to be 
the most correlated to the aggregate market, with a coefficient 0.939, which is not 
surprising given this submarket is the dominating RP submarket as we note later. The 
aggregate market is also highly correlated with community, regional, and neighborhood 
submarkets, with coefficients of 0.896, 0.879, and 0.746, respectively. All four 
submarkets are quite correlated to each other except the super-regional submarket and 
the neighborhood submarket, which is easy to understand given the dramatic property 
differences between these two submarkets.
	 Table 5 shows the correlation coefficients for a more recent time period (1991:2-
2006:2), with the single-tenant submarket data included. The results also indicate that 
the price changes in the super-regional submarket are the most correlated with that in 
the aggregate retail property market. The super-regional, regional, community, and 
neighborhood RP submarkets are also highly correlated with each other, while the 
single-tenant submarket is less correlated with all of the other submarkets.
	 Table 6 shows the value distribution in the retail property market. At 2006:2, 
the dominating submarket is the super-regional submarket, which occupies 37.7% of 
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Figure 5. 
NPI Capital Index Quarterly Change Rate by Retail Property Type.
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Table 4.    
Correlation Coefficients of Quarterly Price Change Rates in the Retail Property 
Market and Submarkets, 1983:2-2006:2. 

Aggregate Community Regional Super-
regional

Neighborhood

Aggregate 1.000

Community 0.896 1.000

Regional 0.879 0.789 1.000

Super-regional 0.939 0.765 0.699 1.000

Neighborhood 0.746 0.819 0.764 0.542 1.000

Single Tenant

Community

Neighborhood

Regional

Super-regional
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Table 5.
Correlation Coefficients of Quarterly Price Change Rates in the Retail Property 
Market and Submarkets, 1991:2-2006:2.

Aggregate Community Regional Super-
regional

Neighborhood Single 
Tenant

Aggregate 1.000

Community 0.926 1.000

Regional 0.943 0.821 1.000

Super-regional 0.963 0.849 0.869 1.000

Neighborhood 0.875 0.886 0.841 0.748 1.000

Single Tenant 0.486 0.537 0.407 0.420 0.550 1.000

Table 6.   
Property Values in the Retail Aggregate Market and Submarkets, 2006:2.

Value (million $) % In Aggregate

Aggregate 47,885 100.0%

Community 8,521 17.8%

Regional 9,494 19.8%

Power 3,658 7.6%

Fashion/Specialty 1,701 3.6%

Single Tenant    271 0.6%

Super-regional 18,057 37.7%

Neighborhood 5,752 12.0%

the aggregate market in terms of property value, almost double that of the next largest 
type, the regional submarket (19.8%). These two are followed by the community 
submarket (17.8%) and the neighborhood submarket (12.0%), while the single-tenant 
submarket only occupies a trivial 0.6% of the aggregate market.

Price Movement versus Rent Movement

	 We also examined whether strong price movements in the retail property 
market have been supported by similarly strong rent movements in the same market. 
Rent in this analysis is quantified with the PPR-Research rent index. Since the PPR-
Research rent reports start from 1989:3, this analysis was conducted for the aggregate 
market for the period between 1989:3 and 2006:2, and four commercial property 
markets (apartment, office, hotel, and industrial) were examined as well.
	 Figure 6 illustrates the time trend of rent movements in these markets. In 
general, all five commercial property markets have experienced quite consistent rent 
cycles, with minima around 1994, steady growth after 1994 peaking around 2001, and 
then declines afterwards. These rent curves are quite different from the price curves 
for the same time period. As shown in Figure 7, prices generally exhibit continuous 
growth, or they tend to remain constant over a long period. The markets which have 
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Figure 6.
Rent Index Time Trend by Commercial Property Type.

Figure 7. 
Price Index Time Trend by Commercial Property Type.
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the most significant price-rent divergences are the retail property market and the hotel 
market. This is confirmed by Table 1, which shows the correlations between price 
change rates and rent change rates for the five commercial property markets. The retail 
property market has a price-rent correlation lower than all but the hotel submarket, 
with a correlation coefficient r = 0.324. The industrial property market has the highest 
price-rent correlation (r = 0.512).
	 With limited data, we also examined two traditional variables that measure the 
relation between price and rent: the going-in cap rate and the terminal cap rate. Data 
on these two rates were obtained from the Real Estate Research Corporation (RERC), 
covering the period between 1989:1 and 2002:4. In the market, higher cap rates 
correspond to lower price-rent ratios. RERC data provides data for major commercial 
property markets, as well as data for major retail property submarkets. As shown in 
Figures 8 and 9, the regional mall submarket has the lowest going-in cap rate and 
highest price-rent ratio (8.1% going-in cap rate by mean). This is a lower cap rate than 
that for all sectors (9.1% by mean). The power center submarket has the highest going-
in cap rate (9.6% by mean), and the neighborhood/community submarket has a going-
in cap rate in the middle (9.4% by mean). This suggests that there are variations in the 
price-rent ratio between property submarkets, probably due to the vast differences of 
their property features. 
	 Figure 10 and Figure 11 display the two cap rates in the retail property 
aggregate market and submarkets, as compared to other commercial property markets 
including apartment, hotel, and industrial property markets. We find that indeed the 
regional mall submarket used to be the one with the highest price/rent ratio, although 
it was second to the apartment submarket after 2000. Hotel was the submarket with the 
lowest price/rent ratio, followed by the power centers.

Summary of Descriptive Analysis

	 Our descriptive analysis suggests that the price movements in the retail 
property market have been quite independent of the price movements on the other 
commercial property markets, and these price movements cannot be justified by the 
rent income changes over time. The retail property market is also quite diverse, and a 
large proportion of aggregate price changes in the retail market have been driven by 
strong price movements in the super-regional and regional submarkets.

Regression Models

	 To examine whether the strong price movements noted by our descriptive 
analysis suggest that there are potentials for price bubbles, we incorporate terms for 
excess momentum into price regression models following Equations 1, 3, and 5. We 
compared these models to rent regression models which we developed following 
Equations 2, 4, and 6.
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Figure 8. 
RERC Retail Property Going-in Cap Rate. 

Figure 9. 
RERC Retail Property Terminal Cap Rate. 
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Figure 10. 
NPI Capital Index Quarterly Change Rate by Retail Property Type.

Figure 11. 
NPI Capital Index Quarterly Change Rate by Retail Property Type.
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National Level Time-Series Regressions: Excess Price Momentum Detected

	 We first analyzed the excess momentum in national retail property price 
movements by developing a national time-series price index regression model as 
described in Equation 1, using national data covering the longest time period in 
our study, from 1978:1 to 2006:2. To compare the retail property market to other 
commercial property markets, we developed regression models for four aggregate 
commercial property markets: retail, apartment, office, and industrial. Additionally, 
we created models for two retail property submarkets: community and neighborhood. 
Due to data availability issues, we did not analyze other commercial property markets 
or retail property submarkets for this period.
	 The regression results are displayed in Table 7. We find that the retail property 
aggregate market has significant excess momentum, as hypotheses H2, H3, H4, H5, and 
H6 can be rejected at a 1% significance level. The significant time-trend variables, lag4 
and lag2, are both exerting positive effects on the current price change rate. This excess 
momentum on the retail property market is stronger than the excess momentum in the 
industrial property market (where hypothesis H3 can be rejected at the 1% level, H4 at 
the 5% level, and H5 at the 10% level), and is absent in the models for the apartment 
and office markets. In fact, unlike the price change in the retail property market, the 
price changes in the other three commercial property markets are all significantly and 
negatively impacted by some lagged price change variables.
	 Meanwhile, among the four commercial property markets, the retail market 
is the one least affected by macroeconomic fundamentals, with only the coefficients 
for unemployment and CPI significant (and negative), while other markets are all 
influenced by at least three macroeconomic fundamentals, and usually with much 
larger normalized coefficient magnitudes. The most influential determinant for the price 
change in the retail property market is lag4 (+) (with a normalized coefficient 0.0127), 
followed by lag2 (+), unemployment (-), and CPI (-) (with normalized coefficients of 
0.0061, -0.0030, and -0.0022, respectively), suggesting that a large proportion of the 
change in prices is driven by momentum.
	 The excess momentum in price movement is weaker in the community RP 
submarket, however, and totally disappears in the neighborhood RP submarket. In the 
community submarket, only hypotheses H4 and H5 are rejected at the 5% and 10% 
significance level, respectively, with lag4 as the dominant, positive time trend variable. 
Another time trend variable, lag6, however, negatively affects current price change. 
The most influential determinant for the price change in this submarket is lag4 (+) (with 
a normalized coefficient 0.0074), followed by GDP (+), lag6 (-), real estate loan value 
(+), and interest rates (-) (with normalized coefficients of 0.0041, -0.0026, 0.0023, and 
-0.0021, respectively), suggesting that the community submarket is more affected by 
fundamentals than the aggregate retail market. Deviations from the aggregate market 
are more obvious in the neighborhood submarket, where hypothesis H3 is rejected, 
and the signs of the time trend variable coefficients indicate there is actually an excess 
contrarian in the price movement.
	 Our analysis on retail property price movements over the period from 1978:1 
to 2006:2 is summarized in Table 7. Although this incorporates information on retail 
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property price movements over the longest time period, it is not clear if this excess 
momentum is indeed associated with bubbles, because there is no rent data to compare 
to the price growth.
	 However, we also analyzed a more recent period (1989:3 to 2006:2), where 
both price and rent data are available. We also used data for more commercial markets 
and retail property submarkets. Table 8 displays the price regressions following 
Equation 1 for five major commercial property markets (apartments, hotel, office, 
industrial, and retail) and five retail property submarkets (community, regional, single-
tenant, super-regional and neighborhood), while Table 9 displays the rent regressions 
following Equation 2 for the same markets.
	 Table 8 shows that as in the 1978:1-2006:2 period, prices in the retail property 
aggregate market have strong excess momentum without flips. Five hypotheses are 
rejected at the 1% significance level and another hypothesis is rejected at the 5% 
significance level, which indicates excess momentum given that the signs of the six time 
trend variables are consistently positive. However, significant differences exist between 
the retail property submarkets. The regional submarket has the most significant excess 
momentum without flips, followed by the community and super-regional submarkets. 
The neighborhood submarket is not affected by excess autocorrelation, however, while 
the single-tenant submarket has strong excess contrarian.
	 A comparison with the shorter period (1989:3 to 2006:2) also provides some 
interesting insights. Unlike in the period from 1978:1 to 2006:2, where prices in the 
apartment market are unaffected by excess autocorrelation, prices in this model for the 
shorter time period show strong excess momentum, indicating that significant changes 
may have occurred in this market since 1989. Other differences between the two 
sample periods suggest that the office market has stronger momentum in the shorter 
period, while the industrial property market has weaker excess momentum than in the 
1978:2-2006:2 period.
	 Regarding the influence of macroeconomic variables, GDP (+) is the prevalent 
determinant in most property markets and submarkets. In addition, default risk (-), 
interest rate (-), CPI (-), and unemployment (-) are also generally influential. However, 
it is surprising that the retail property aggregate market is negatively affected by retail 
sales volume and population, and the positive effect of retail sales variance differs 
from its negative effects in other property markets. Interestingly, the hotel market is 
the least affected by national fundamentals among all the markets and submarkets.
	 Table 9 shows that strong excess momentum without flips in retail property 
price movements can not be justified with time-lagged changes in rent. In fact rent 
shows excess contrarian in the medium term, with hypothesis H6 rejected at the 5% 
significance level and lag6 (-) as the only influential time trend variable. Population (+) 
is the unique influential macroeconomic determinant for rent according to the equation. 
In the other four commercial property markets, population (+) and unemployment (-) 
are the primary macroeconomic determinants for rent.
	 Overall, our time series regressions with national data show that price 
movement in the retail property aggregate market have strong excess momentums 
without flips, which are not observed for rent movements. Retail property price 
movements are also very insensitive to changes in national macroeconomic factors, 
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making the retail property market different from other commercial property markets. 
This strong excess momentum is mainly driven by regional, community, and super-
regional submarkets, while the effect is noticeably weaker, if not totally absent, in 
the neighborhood submarket and totally contrasts the excess contrarian in the single-
tenant submarket. Therefore, there are potentials of price bubbles in the retail property 
aggregate market and certain major retail property submarkets.

Metropolitan Level Time-Series Regressions: Excess Price Momentum Detected for 
Some Major MSAs

	 We further investigated the cross-area differences in price movements using 
metropolitan level data. Table 10 shows the total retail property values for major 
metropolitan areas at 2006:4: the MSA with the largest retail property market is 
Chicago, with a total value of $800 million, significantly larger than Atlanta ($562 
million), Washington DC ($455 million), Orange County ($392 million), Los Angeles 
($385), and New York ($359 million). Due to the data constraints, we only investigate 
the aggregate retail property markets in 23 major MSAs during the period from 1989:3 
to 2006:2. This area list includes major MSAs such as Chicago; Washington, D.C.; 
Orange County, Calif.; Los Angeles; San Diego; Baltimore; and Boston, and covers all 
five regions in the U.S. (East, South, Midwest, Mountain, and West). Unfortunately, 
this data set excludes the New York MSA, but represents areas traditionally interesting 
to real estate researchers, such as California and Florida, which have seven and three 
MSAs, respectively, on the list.
	 As with the analysis for national data, we compare the price movement with 
the rent movement after controlling the same sets of fundamentals for each MSA. 
However, in this analysis we controlled for not only the macroeconomic fundamentals, 
but also the metropolitan-level economic fundamentals. The regression models follow 
Equations 3 and 4 and the results of these regressions are reported in Tables 11 and 
12.
	 Table 11 displays the metropolitan level time-series price regression model 
results, and Table 12 displays the metropolitan level time-series rent regression model 
results. Panel A for both tables reports the effects of the intercept and the time-trend 
variables. Among the 23 MSAs, Los Angeles shows the strongest excess momentum 
without flips with price movements: hypotheses H3, H4, H5, and H6 are rejected (at 
the 10%, 5%, 1%, and 1% levels, respectively), and the model has positive coefficients 
for all significant time-trend variables. Prices in Orange County, Calif. MSA also have 
strong excess momentum without flips after a short term temporary excess contrarian, 
however: hypotheses H3, H4, H5, and H6 are rejected (all at the 1% level) and most 
of the influential time trend variable coefficients are positive. The prices for the 
biggest retail property market, Chicago, have medium-term excess momentum, with 
only hypothesis H6 rejected (at the 5% level) and all influential time trend variables 
positive in coefficients. Although there is no way to detect whether this momentum in 
the Chicago market will be flipped even later, given that only lags of up to six quarter 
lags were incorporated into the models, the continuity in the momentum shown from 
positive lag5 and lag6 suggests that a flip is unlikely for the near future. Prices in 
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Table 10.  
Retail Property Values in Major Metropolitan Areas, 2006:4.

Area Retail Property Value 
($, in millions)

Share of Total 
23 Areas

Atlanta, GA 561.8 10.9%
Baltimore, MD 296.5 5.7%
Boston, MA 297.0 5.8%
Chicago, IL 800.4 15.5%
Dallas - Fort Worth, TX 284.9 5.5%
Denver, CO 181.9 3.5%
Houston, TX 137.2 2.6%
Los Angeles, CA 385.0 7.4%
Orange County, CA 391.9 7.6%
Orlando, FL 151.9 2.9%
Phoenix, AZ 135.8 2.6%
San Diego, CA 305.5 5.9%
Seattle, WA 222.6 4.3%
Washington, DC-NoVA-MD 454.7 8.8%
East Bay, CA 204.4 4.0%
New York, NY 359.2 7.0%
Total, 23 areas 5170.8 100.0%
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Houston experience one-year excess momentum without flips, with hypothesis H4 
rejected (at the 10% level) and most influential time trend coefficients positive. Finally, 
Baltimore has a strong excess momentum without flips in price movement, with 
hypotheses H2, H3, H4, and H6 rejected (all at the 5% level), and positive coefficients 
for most significant time-trend variables.
	 It seems that excess price momentum without flips is more common in big 
cities like Chicago, Los Angeles, and Houston. The effect likely indicates the existence 
of price bubble potentials in the retail property markets in these areas, as a similar 
autocorrelation pattern is absent in the rent movements in these markets. Only Baltimore 
has temporary excess momentum in rent movements, but the power of the momentum 
is much weaker than that for price movements, in terms of both normalized coefficient 
magnitude and momentum duration. In general, rent movements appear to be more 
associated with adjustments than price movements given that, among 23 MSAs on the 
list, 17 have persistent rent contrarians, while only 10 have persistent price contrarians. 
The five areas with excess momentum in price have a substantial value share (39%) of 
the total retail property market of 23 MSAs. As very large markets like Chicago and 
Los Angeles have great access to and influence on global capital flows, these areas 
exert significant impacts on national price movements.
	 We also examined the influences of national economy and local economy on 
the change rates in prices and rents for these 23 metropolitan areas. Panel B in Table 11 
and in Table 12 reports the coefficients and p-values for macroeconomic fundamental 
variables in the regression models. In general, macroeconomic fundamentals impact 
rent more than price. The S&P500 return (+), real estate loan value (+), and CPI (-) 
affect the prices in some areas, and per capita income (+), GDP (+), S&P500 return 
(+), unemployment (-), and retail sales variance (-) affect the rents in a number of 
areas as well. It is interesting that stock return positively affects prices and rents in 
many areas, indicating that there are some positive correlations between the stock 
market and retail property market. This is similar to the positive correlation between 
the stock market and residential property markets found by Case and Shiller (2003), 
which may indicate that the stock market is an important income resource for investors 
to accumulate wealth for real estate investments, and vice versa.
	 Meanwhile, the impact of national retail business factors, including total retail 
sales and retail business risk (as measured by retail sales variance), on retail property 
price and rent are not consistent between areas. Reflecting the demands for the retail 
properties, retail sales might exert positive impacts on both price and rent, as shown in 
Baltimore. However, it might also exert opposite impacts on price and rent due to the 
substitutive relation between renting and buying a retail property, as shown in Denver, 
Fort Lauderdale and East Bay. Retail sales variance might reflect the instability of 
retail business hence negatively impact rent, but it might also reflect the speculative 
opportunities in the capital market and positively impact price. Consistent with these 
intuitions, retail sales variance positively affects rent in five areas, while it negatively 
affects rent in six areas.
	 Finally, we find that some macroeconomic variables exert abnormal effects 
in some areas, with a geographic concentration in big cities (such as Boston, Chicago, 
and Washington, D.C.) and coastal areas (such as California MSAs like Los Angeles, 
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Orange County, San Jose, and East Bay, and MSAs like Tampa and Seattle that are 
located in other coastal states). Those areas with excess price momentum without flips 
are affected by certain macroeconomic fundamentals in counter-intuitive ways: GDP 
(-) and per capita income (-) in Los Angeles; per capita income (-), unemployment (+), 
and real estate loan value (-) in Orange County; population (-) and per capita income 
(-) in Chicago; and interest rate (+) and default risk (+) in Houston.
	 Regarding the effects of the local economy on prices and rents, Panel C in 
Table 11 and Table 12 reports the coefficients and p-values for metropolitan-level 
economic fundamental variables in the time-series regressions for 23 MSAs. As with 
national fundamentals, local fundamentals are more influential on rent than on price. 
Business bankruptcies (-) and unemployment (-) affect price in quite a few areas, 
and personal bankruptcies (-), unemployment (-), and local retail sales variance (-) 
affect rent in some MSAs. Intuitively, given the large amount of money needed to 
purchase retail properties, these properties are more affordable to institutions than to 
individuals; therefore, the latter are more likely to rent rather than buy retail properties. 
Consequently, retail property prices can be expected to be more sensitive to local 
business bankruptcy number, while retail property rents would be more sensitive to 
local personal bankruptcy number.
	 It is, however, surprising to see that GMP exerts a negative impact on both 
price and rent, as this is not as intuitive as the impact of GDP on price and rent. This 
result is not biased because of any high correlation between GMP and GDP as their 
correlation coefficients in the 23 MSAs ranged from merely -0.18 to 0.19. These 
suggest that against expectation, local economy conditions might not necessarily 
provide more information about the drivers of price and rent movements in local retail 
property markets than the national economy conditions. (This result might be partially 
driven by the population flow of the community. For instance, in MSAs with higher 
immigration, such as Los Angeles, San Jose, San Diego, Dallas, and Washington D.C., 
retail property rent movements are more impacted by GDP than by GMP.) Supporting 
this argument, the volume of local retail sales does not provide more predictive power 
than national retail sales volumes in the models of price and rent. This result is not 
biased because of any high correlation between the national- and metropolitan-level 
retail sales as their correlation coefficients in the 23 MSAs ranged from merely -0.28 
to 0.26.
	 Those areas experiencing excess price momentum without flips also appear 
to be strongly influenced by local economic fundamentals in counter-intuitive ways, 
similar to the impacts of national fundamentals. These abnormalities include: business 
bankruptcy number (+), per capita income (-), personal bankruptcy number (+), and 
population (-) for Los Angeles; unemployment (-), personal bankruptcy number (+), 
and retail (-) for Orange County; local CPI (+) and retail (-) for Chicago; GMP (-) and 
retail (-) for Baltimore; and retail (-) for Houston.
	 Overall, our time series regression models for the 23 MSAs in the data set imply 
that the price trends in the retail property markets of several big cities and coastal areas 
have noticeable excess momentum without flips which do not seem to be justified with 
their retail property rent movements. Those models of MSAs which include excess 
momentum in price movements, also describe significant counter-intuitive impacts for 
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some national and local fundamental variables. Due to the influence of these major 
MSAs in the national market, their price movements drive national prices to move in 
a similar way. Overall, the analysis of our metropolitan data suggests that national and 
local fundamentals are more influential on rent than on price. However, there is no 
strong evidence here to support the notion that local retail property markets are more 
influenced by local economic factors over national factors.

Panel Regressions with Metropolitan Data: Excess Price Momentum Detected

	 Finally, we pooled the data from the 23 MSAs and developed panel regression 
models for price and rent following Equations 5 and 6, for the period from 1989:3 to 
2006:2. These models were created to assess retail property price bubble potentials at 
a national level. The results are displayed in Table 13.
	 Consistent with our findings from the analyses of national data, the panel 
regression models show strong and persistent excess price momentum without flips in 
retail property market prices, with hypothesis H3 rejected at a 10% significance level, 
and hypotheses H4, H5, and H6 rejected at a 1% significance level. The dominant 
time-trend variable, lag4, exerts a positive effect on the current price change rate, and 
with a coefficient w4 = 0.162. It is the most influential determinant for price change 
in the model (with a normalized coefficient 0.0044), followed by unemployment rate, 
CPI, and default risk (with normalized coefficients -0.0042, -0.0034, and -0.0021, 
respectively). Comparatively, retail property rent movements only have weak short-
term momentum, with hypothesis H1 rejected at a 10% significance level, and the 
dominant trend variable, lag1 with a relatively small normalized coefficient 0.0012, 
compared to fundamental economic variables such as local population, GDP, and 
local personal bankruptcy number (with normalized coefficients 0.0146, 0.0032, and 
-0.0032, respectively).
	 Meanwhile, as in national-level regressions, economic fundamentals are more 
influential on rent than on price in the panel regressions. While six macroeconomic 
variables and five local economic variables exert significant effects on rent, including 
GDP (+), unemployment (-), the S&P500 return (+), CPI (-), local population (+), 
GMP (+), local personal bankruptcy number (-), and local unemployment rate (-), 
only three macroeconomic variables and no local economic variables exert significant 
impacts on price: CPI (-), unemployment (-), and default risk (-). From this, it appears 
that the national economy is more important than local economies to price movements. 
However, this is not necessarily true for rent movements, given that two national 
variables exert counter-intuitive effects on rent (population (-) and interest rate (+)), 
while local population (+) has a more intuitive economic effect. Interestingly, both 
national and local retail business factors (including retail sales volumes and retail sales 
variances) affect neither price nor rent.
	 Overall our panel regression models suggest that for the 23 MSAs there has 
been strong and persistent excess momentum without flips for retail property price 
movements, which can not be justified by changes in rent over time. Price is less 
impacted than rent by economic fundamentals, especially local economic fundamentals. 
These results support our findings from the national time-series analysis.
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 Price coef. p-value  Rent coef. p-value  
Intercept 0.007 0.30 -0.002 0.64
perinc -0.124 0.25 0.016 0.86
popu 0.370 0.45 -0.986 0.04 **
unemploy -0.106 0.00 *** -0.050 0.04 **
interest 0.013 0.39 0.021 0.04 **
GDP -0.105 0.72 0.991 0.02 **
retail -0.043 0.23 -0.002 0.93
CPI -0.732 0.00 *** -0.241 0.07 *
rsloan 0.098 0.14 0.072 0.23
SP500 0.018 0.14 0.032 0.00 ***
derisk -0.011 0.08 * 0.005 0.25
rsalevar 0.016 0.26 -0.012 0.14
mbusbry -0.007 0.25 0.000 0.95
mCPI 0.123 0.34 0.148 0.15
munemrt 0.001 0.91 -0.028 0.00 ***
GMP 0.013 0.55 0.039 0.04 **
mnhhd -0.183 0.43 -0.544 0.01 ***
mperinc 0.035 0.36 0.009 0.80
mperbry 0.007 0.56 -0.034 0.00 ***
mpopu 0.211 0.38 0.540 0.00 ***
mretail -0.018 0.64 -0.001 0.98
mrsalevar -0.001 0.59 -0.001 0.23
lag1 0.009 0.76 0.052 0.08 *
lag2 0.037 0.20 -0.008 0.68
lag3 0.044 0.11 -0.031 0.10 *
lag4 0.162 0.00 *** 0.000 0.99
lag5 -0.044 0.11 -0.035 0.11
lag6 0.011 0.66 -0.025 0.28
Lag1 0.76 0.08 *
Lags1-2 0.26 0.21
Lags1-3 0.06 * 0.75
Lags1-4 0.00 *** 0.79
Lags1-5 0.00 *** 0.65
Lags1-6 0.00 *** 0.41
Adjusted R2 0.319 0.115
n  1449   1449

Both the dependent variables and the explanatory variables are measured by quarterly change rates. 
The p-values are adjusted for heteroscedasticity with the White test. Data covers 1989:3-2006:2. The 
year, the quarter and the area fixed effects are controlled.

*	 significant at the 10% level
**	 significant at the 5% level
*** 	 significant at the 1% level

Table 13.   
Panel Regressions of Metropolitan Retail Property Price/Rent 
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The Effects of Multicollinearity on the Results

	 Our regression models include major macroeconomic variables and 
metropolitan area economic variables. To compare the impacts of national 
fundamentals and local fundamentals on retail property price movements, we consider 
major economic variables at the two levels, such as per capita income, production, 
population, unemployment rate and retail sales. The correlation coefficients between 
national variables and their metropolitan-level comparables are, in general, reasonably 
low: for example, from -0.06 to 0.29 for population, from -0.18 to 0.19 for production, 
and from -0.28 to 0.26 for retail sales. We conducted robustness tests for the three 
groups of regression models (national, metropolitan, and panel types) after strictly 
controlling the multicollinearities of fundamental variables by excluding variables that 
have correlation coefficients with others higher than 50%, and the results on the time-
trend variables and the remaining fundamental variables are all similar as we discussed 
earlier.

Conclusion

	 In this paper, we present our results from a new method to assess price 
bubble potentials in U.S. commercial property markets, specifically by investigating 
price movements in the retail property market. In general, there has been strong 
and persistent excess momentum in retail property price changes, which cannot be 
explained by fundamentals or justified by rent movements. This effect is notable, 
especially when the retail property market is compared to other commercial property 
markets. When the retail property market was decomposed into several submarkets, the 
excess momentum without flips in national price movements are shown to be largely 
driven by price movements in regional and super-regional retail submarkets, while 
some small submarkets, such as neighborhood and single-tenant submarkets, exhibit 
significantly less momentum. The national result appears to be largely driven by the 
excess price momentum in areas with large retail property markets, including Chicago, 
Orange Country, Calif., Los Angeles, Baltimore, and Houston. This suggests that there 
are price bubble potentials for certain geographical areas and property types in the 
U.S. retail property market. We also propose that fundamentals are less influential to 
retail property prices than to retail property rents. These conclusions are consistent 
with national- and metropolitan-level time-series regression models, and metropolitan 
data panel regression models. Our findings challenge the traditional perspective on 
commercial property price bubbles in real estate studies, and we hope that this study 
can provide valuable insights for the analysis of investments in retail properties.
    In future research, we plan to investigate the possible drivers for the long-term 
excess momentum in the retail property price movements, by testing various existing 
bubble theories, including the price optimism theory, the mental anchoring theory, 
the panic buying theory, and so on. We will also explore the issue by studying the 
demand-side and supply-side features of the retail property market, the capital market 
characteristics, REIT market behaviors, and other related issues.
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