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中文摘要 

我們檢驗了美國與其他 12 個國家不動產投資信託之間的互動與下方風險的傳遞

方向。結果發現美國 REITs 投資報酬率與其他地區的關連性在泡沫與崩盤時期相

當顯著，且主導報酬率傳遞方向。另外，規模較大的市場的風險值貢獻度在金融

風暴時為最大。不動產所產生的分散風險效益在經濟發生重大衝擊時遞減。 

 

關鍵字：不動產投資信託，風險值，金融風暴。 



 II

英文摘要 

 

We examine daily cross-market return interactions and downside risk between a 

U.S. REIT returns index and the return indexes of twelve international REIT 

markets. These relationships are investigated for a period of normal REIT 

market conditions as well as for periods of inflating and collapsing REIT prices. 

We find that U.S. REIT returns are contemporaneously correlated with other 

REITs most strongly during the bubble and crash market conditions where the 

U.S. REIT market is an almost unilateral transmitter of returns. We also find that 

the Value at Risk (VaR) of the least capitalized REIT markets is proportionally 

higher during base/normal market conditions but that the largest REIT markets 

have the highest VaR contribution during the crash (financial crisis) period. 

Overall, our evidence indicates that REIT market risk shifted to the largest REIT 

markets and that diversification benefits eroded considerably during turbulent 

market conditions. 

Keywords  REITs  •  Value at Risk  •  Financial Crisis 
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報告內容 

1  Introduction 

 

 The recent global financial crisis provides a unique opportunity to the study of real estate finance and 

economics given that this crisis was heavily rooted in the declines of both physical and securitized real estate 

prices. We seize on this opportunity by studying returns and risk relationships among international REIT 

markets to provide new evidence of how risk and diversification benefits behave during turbulent market 

conditions. 

 The literature on real estate in general and securitized real estate in particular is mixed as to whether 

international diversification benefits exist. Benefits to diversification exist for two assets when they have low 

levels of positive comovement and transmission. In this situation, risk levels for a given return level diminish 

as the optimal balance between the two assets is achieved. Most literature indicating that diversification 

benefits exist across real estate markets finds that international real estate assets exhibit low levels of 

comovement and transmission.  

 Liow and Webb (2009) find that returns transmission among international REIT markets is less than what 

would be suggested by the level of their respective economic linkages. As a result, diversification benefits 

exist in internationally-mixed real estate portfolios. In their study of Asian and European REITs, Liow et al. 

(2005) find that few cointegrating REIT price relationships exist and that only a few markets' REIT returns 

transmit to other markets. The general lack of returns spillover among markets suggests that country-specific 

shocks cannot be exported to other markets and that diversification benefits exist when allocating funds across 

international REITs. Liow and Sim (2006) find diversification benefits specifically for U.S. and U.K. real 
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estate portfolios invested in Asian REITs whereas Chua (1999) finds positive benefits for all G5 countries. 

 Kallberg et al. (2002) consider the Asian financial crisis of the late 1990's and find that real estate shocks 

did not transmit across real estate markets but rather developed simultaneously within. As a result, 

diversification benefits exist despite financial crises. Beyond Kallberg et al., most literature explicitly taking 

into account financial crises and structural breaks within real estate markets find that these events impact 

cross-country transmissions. Specifically, cross-country impacts amplify market comovements while eroding 

international REIT diversification benefits. For example, Wilson and Zurbruegg (2006) note that the benefits 

to diversifying a U.S.-only portfolio with international real estate decrease once structural changes are 

considered. When financial crises are specifically examined, prior literature similarly finds that international 

real estate markets become increasingly interlinked and devoid of cross-market diversification benefits (Bond 

et al., 2006; Gerlach et al., 2006; Michayluk et al., 2006). 

 Our study examines diversification benefits using two approaches. The first approach focuses on 

traditional, pair-wise contemporaneous and causal return relationships between the U.S. and twelve other 

international REIT markets. The second analysis focuses on the level and relative contribution of downside 

risk as defined by the Value at Risk (VaR). 

 Specifically, we estimate the VaR for a hypothetical $1 million REIT portfolio for each country. 

Estimations are performed using quantile regressions for a base-line period (7/19/2002-12/30/2005), a price 

bubble formation period (1/2/2006-6/29/2007), and a crisis period of rapidly declining REIT prices 

(7/2/2007-12/31/2008). These portfolios are then used to construct a hypothetical equally-weighted 

international portfolio of all thirteen REITs. From there, diversification benefits are calculated for each period.  
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 From our correlation analysis, we find that U.S. REIT returns are positively and significantly linked with 

most international REIT markets during the bubble and crash periods. Our returns causality results indicate 

that limited U.S.-to-international REIT relationships exist during the base/normal period whereas U.S. returns 

transmit to all countries in the crash period. The U.S. stands in contrast to other international REIT markets 

given that these markets' returns rarely transmit to the U.S. Our causality results are confirmed when 

examining Variance Decomposition Functions between U.S. and international REITs. Specifically, the U.S. is 

an almost unilateral influential market in all conditions, especially during the REIT crash. Further, in the crash 

period, U.S. REITs can explain between 5.9% and 27.1% (average: 14.1%) of international REIT returns in 

excess of what international REITs can explain of U.S. REIT returns. Taken together, the returns correlation 

and causality analyses indicate that diversification benefits eroded during the recent financial crisis.  

 We find that while downside risk is present and strong for most countries during the base and bubble 

periods, downside risk increases for all markets during the crash period. Also, the most capitalized REIT 

markets experienced the highest increase in risk reflecting the deteriorating nature of both their physical real 

estate and financial markets.  

 Our results additionally show that the least capitalized REIT markets generally contribute the most 

downside risk to an internationally diversified REIT portfolio during normal market conditions. This situation 

reverses during the price collapse where REITs in the largest markets contribute the most to downside risk. 

While always contributing a considerable amount of risk to the international REIT market, the U.S. REIT 

market becomes the strongest risk contributor during the crash. 

 Finally, when examining a measure of diversification benefits that takes into account all cross-market 
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comovements as well as the downside risk in each market, we find that these benefits eroded during both the 

bubble formation and price collapse periods. However, the loss in international REIT diversification benefits 

eroded most strongly during the bubble formation period. We hypothesize that this last result may be due to 

similar investment strategies.   

 This study continues in Section 2 with a description of our data and empirical methodology. Section 3 

details our findings while Section 4 concludes with a results summary and the implications of our findings for 

REIT portfolio management. 

 

2  Data and Methodology 

 

2.1  Dataset  

 We use daily value-weighted REIT return indexes for the U.S. and 12 international markets to examine 

their return interactions and VaR characteristics. REITs included in each country index are provided by AME 

Capital which merged with Macquarie Securities in 2008. Our data originates from Datastream and CRSP and 

spans 7/19/2002 to 12/31/2008. Countries are selected from Datastream based on their having daily data 

available for all sub-samples and where each market consists of more than five REIT issues. Based on these 

criteria, we select Australia (AUS), Belgium (BEL), Canada (CAD), France (FRA), Japan (JPN), the 

Netherlands (NEL), New Zealand (NZL), Singapore (SNG), South Africa (SAF), South Korea (SKR), Turkey 

(TUK), the United Kingdom (UKM), and the United States (USR). Other REIT markets such as Greece, Hong 

Kong, Malaysia, Taiwan, and Thailand are also available from Datastream. However, data for these countries 

is either sparse or not available across the entire sample.   
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 We construct value-weighted indexes of REIT returns for each country where returns are defined as the 

change in log close prices and where returns include periodic dividends. We do not adjust for dollar effects 

given that Bond et al. (2006) find no qualitative changes in their results due to currency adjustment. In 

addition, abnormally large outliers are deleted from the dataset on a company-by company basis before index 

construction.  

[Insert Fig. 1 about here] 

 As shown in Fig. 1, both U.S. and international REIT prices have experienced a period of moderate price 

increases, a period of rapidly growing prices, and a period of rapidly decreasing prices. To study REIT market 

interactions and risk in light of these fluctuations, we split the full sample into three sub-samples 

corresponding to the three price phases: base/normal, bubble, and crash. The base sample spans 7/19/2002 to 

12/30/2005 where the start date is chosen to coincide with consistent trading in the Singapore index. The 

bubble formation sample spans 1/2/2006 to 6/29/2007. The beginning of this sample corresponds to a time 

when both the U.S. and international REIT markets experienced accelerated price growth. The crash sample 

spans 7/2/2007 to 12/31/2008. The beginning of this sample is chosen to correspond to a time when both the 

U.S. and international markets were in steady decline and with the Bear Sterns hedge fund collapse.  

 In terms of REIT index composition, Stevenson (2002) finds that returns volatility transmits 

bidirectionally among equity and other REIT classes and that REIT markets treat all REIT sub-sector 

volatilities equivalently. Given that volatility can proxy for information (Ross, 1989), Stevenson's findings 

indicate that REIT sub-classes are informationally equivalent and transmit information efficiently. Stevenson's 

findings are supported by Lee and Chiang (2004) who note that REIT sub-sector information commonality 



 6

implies that REIT sub-sectors are substitutable within portfolios. Consequently, for index construction we 

make no adjustment for REIT composition within each index and assume that including different REIT types 

does not alter the returns and information characteristics of each index. 

 Note that we do not filter home market equity returns from REIT returns. While prior literature notes that 

daily REIT returns are influenced by general market sentiment and that sentiment impacts REIT returns more 

strongly over higher data frequencies (Cotter and Stevenson, 2006; 2007), these relationships may be 

time-varying, prone to structural breaks (Liow et al. 2009b), and countercyclical to general market trends 

(Clayton and MacKinnon, 2001; Simon and Ng, 2009). As such, the filtering process itself may introduce as 

many issues as it resolves. Note that Bond et al. (2006) find few qualitative differences in their results when 

REIT returns are filtered as opposed to when they are not. We do not incorporate each country's interest rates 

into our regression models. While interest rates doubtlessly impact REIT returns, we find that these 

relationships are of varying direction and impact (even within our three regimes).    

 All 13 markets trade within three rough time zones: European, American, and Asian. Given that we are 

using close-to-close returns, we do not need to adjust our correlation analysis for the 24-hour trading day. For 

our returns causality analysis, we report non-adjusted results. For robustness purposes, we analyze adjusted 

returns causality and find the results qualitatively similar to the non-adjusted results. 

 

2.2  Returns Analysis 

 Our empirical methodology includes two segments: examining return interactions as well as VaR levels 

and contributions. Our returns analysis begins with examining contemporaneous return correlations. 
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Cross-market Granger causality tests are then performed between U.S. and international REIT return indexes 

using the following model: 
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Five lags are chosen within each estimation to capture up to one trading week's worth of interactions. All 

models are estimated using OLS with the Newey-West correction to account for remaining serial correlation 

and heteroskedasticity.  

 Two hypothesis tests are performed for each causal relationship. The first test assumes that all 

cross-market parameters are jointly equal to zero and is defined as: 

Ho:  γ1 = ... = γ5 = 0. 

Rejection of the above hypothesis suggests that returns from country j impact the returns of country i over one 

to five trading days. The second causality test employs the following hypothesis: 

Ho:  γ1 + ... + γ5 = 0, 

which tests whether the sum of cross-market coefficients is significantly different from zero. Rejection of the 

second hypothesis implies cumulatively significant cross-market interactions. When statistically significant, 

we also examine the summed coefficients from each test given that they represent the economic significance 

of cross-market interactions. Note that we use a conservative 1% significance level throughout our returns 

analyses to minimize false rejections and due to each sub-sample sizes. 

 To augment our causality analysis, we examine "Excess" Variance Decomposition Functions (EVDF) 

between the U.S. and other international REIT markets. Specifically, we estimate bivariate Vector 

Autoregressions of U.S. and international REIT returns using 5 lags. We then compute the Variance 
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Decomposition Functions (VDF) for both variable orderings, take the average value per period, and subtract 

the VDF value of the international market from the VDF value of the U.S. market. Doing this gives us a 

measure of how much U.S. REIT returns explain international REIT returns in excess of how much 

international REIT returns explain U.S. REIT returns. Positive values indicate that U.S. REITs have higher 

explanatory power for international REITs than the reverse. 

 

2.3  Downside Risk Analysis 

 To analyze tail risk in the international REIT market, we examine Value at Risk (VaR) and VaR 

contribution. We begin by estimating the VaR for each country's REIT index which is defined as the minimum 

dollar value loss we can expect from a portfolio of size X, Y% of the time. While VaR can be calculated in 

many ways, we estimate it using quantile regressions where the daily VaR for a $1 million portfolio of country 

i's value-weighted REIT index is calculated as: 

                         VaRi = $1,000,000 * Yq̂ ,                                                        (2) 

where Yq̂  is the expected one day 1% quantile from the following quantile regression: 
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 We estimate Eq. 3 through a bootstrapping procedure (10,000 replications) where OLS parameters serve 

as starting values. A Kernel sparsity estimator is chosen to relax the i.i.d. assumption normally imposed on 

quantile regressions. Given that data breaks may impact VaR estimations in quantile regressions at low-tail 

values (Tsay, 2005; Adrian and Brunnermeier, 2009), we also estimate 10% quantile regressions and find that 

the subsequent inferences are qualitatively the same as those from the 1% estimations. Note that quantile 
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regressions for each index are performed separately for each sub-sample to avoid structural break estimation 

issues. 

 We perform two separate analyses to examine downside risk within and among international REITs. The 

first analysis examines the median VaR for each REIT index across each period as well as the median index 

VaR relative to the sum of index VaRs. The first measure gives us a glimpse of how downside risk changed in 

each REIT market across the different market conditions. The second measure provides an appraisal of how 

influential each REIT market was during the different market conditions. 

 The second downside risk analysis examines how diversification benefits changed over the bubble and 

crisis periods. Specifically, we calculate the following measure: 
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where ρij is the returns correlation between REIT portfolios i and j for a given period and VaRi is the Value at 

Risk estimate for the ith individual country REIT portfolio (Tsay, 2005). The value of the numerator 

represents the true VaR of an equally weighted portfolio of international REITs. We stress equal allocations 

across all countries to avoid REIT market size distortions. The denominator is simply the sum of individual 

VaRs. The difference between the two quantities lies in the cross-market correlations, ρij. As long as 

diversification benefits exist, cross-market return correlations will be sufficiently below unity. Thus, a ratio 

strictly less than one implies that diversification benefits in the international REIT market exist. Higher (lower) 

ratio values imply lower (greater) diversification benefits.  
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3  Empirical Results 

 

3.1  Returns Correlations 

 

 Table 1 reports contemporaneous return correlations and their associated significance levels for the base, 

bubble formation, and crash periods. While we report the returns correlations for all country pairs, our main 

inferential focus will be on the U.S.  

[Insert Table 1 about here] 

Examining Panel A, we find that most international REITs are not strongly correlated with the U.S. during the 

base period. Specifically, the U.S. is only significantly correlated with Canada and the United Kingdom. 

Further, most international REIT returns are not contemporaneously correlated with other international REIT 

returns. Thus, from the perspective of a U.S. investor, diversification benefits existed in the base period.  

 Examining Panel B for the bubble-formation period, we find that cross-market correlations become more 

frequently significant and of higher magnitude. For example, U.S. REITs are now additionally correlated with 

French, Netherland, Singapore, and Turkish REITs. Also, while the base period U.S.-Canadian correlation is 

0.262, the bubble formation correlation is 0.422. We also find this pattern repeating for international REITs 

where correlations are larger and more frequently statistically significant. Relative to the base period, 

diversification benefits for U.S. REIT investors eroded in the bubble formation period.   

 Turning to Panel C for the crash period, we find that most U.S.-international REIT correlations remain 

statistically significant while the magnitudes of these correlations have not substantially changed. For the 

cross-international relationships, however, most are both statistically and more economically significant. From 

the perspective of U.S. and international investor alike, diversification opportunities still exist given that each 
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market pair covaries less than perfectly. However, relative to the base period, these benefits have eroded. 

 Our return correlation results are in line with previous literature such as Liow et al. (2009a) who find that 

bear markets increase REIT correlations and Gordon and Canter (1999) who find that correlations among 

international REIT returns are not stable across time. An interesting point emerges when examining the 

average of significant correlations. Across all cross-country pairs, the average of significant correlations in the 

base, bubble, and crash periods is 0.150, 0.278, and 0.348, respectively. These results indicate that 

diversification benefits decreased most dramatically from the base-to-bubble formation period as opposed to 

from the bubble-to-crash period. We then break the average correlations into U.S. versus international markets 

and find that average U.S. correlations are 0.232, 0.281, and 0.302 while average international correlations are 

0.140, 0.278, and 0.353. Thus, the decreases in diversification benefits are most severe for both the U.S. and 

other international markets from the base to the bubble formation period. 

  We suggest that the increase in base-to-bubble REIT market correlations may be driven by the herding 

behavior of portfolio managers. For example, increased REIT returns in the U.S. market may have driven 

REIT portfolio managers to seek international opportunities to offload country specific, idiosyncratic REIT 

risk. Evidence for this explanation may be found in Shen et al. (2010) who indicate that the total net assets of 

international real estate funds grew by 2941% from 1998 to 2008, compared with a growth rate of 221% for 

domestic real estate funds over the same period. Common behavior among managers might have linked REIT 

market returns where, fundamentally at least, these linkages would not have been created (e.g. due to real 

estate market commonalities or financial institution integration).  

 Note that we perform additional testing on our comovement results to ensure that the increased 
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intra-REIT correlations are not simply due to the general increase in within and cross-asset correlations seen 

around the latter part of our sample. As we detail in Appendix A, we find that there is an "excess" level of 

intra-REIT correlation during the bubble and crisis periods over and above the general increase in cross-asset 

return correlations. Thus, our correlation results are not a result of the "risk-on/risk-off" phenomenon 

witnessed around the bubble and crisis REIT market conditions.  

 

3.2  Returns Causality 

 While the return correlation results shed light on contemporaneous relationships, they do not address 

how U.S. and international REIT market returns transmit. Table 2 reports U.S.-to-international returns 

Granger causality tests for the base, bubble, and crash periods. 

[Insert Table 2 about here] 

Focusing first on U.S.-to-international market interactions, we find that the U.S. has limited influence on other 

REIT markets during the base period. U.S. returns influence tends to focus almost exclusively on REITs in 

large capital markets (e.g. Australia, Belgium, Canada, France, and the U.K.). These results are not, however, 

always economically significant (e.g. Belgium). Economically significant relationships indicate that a one 

percent increase in U.S. REIT returns cause a between a 0.207-0.251% increase in these markets' returns over 

a trading week. 

 During the bubble formation period, U.S.-to-international returns causality is less focused on large 

markets. Only three of these relationships, Australia, Japan, and Singapore, are economically significant. Thus, 

U.S. influence in the international REIT market was less substantial in the bubble formation period than in the 
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base period. 

 During the REIT crash period, however, U.S. REITs are widely influential where they directly influence 

all twelve international markets. Further, with the exception of South Africa, South Korea, and Turkey, the 

remaining nine relationships are all large and economically significant. The economic significance of the 

crash period influences also increase in magnitude. For instance, the U.S.-to-Australia relationship increases 

in magnitude from 0.213 in the base period, to 0.385 in bubble period, and to 0.610 in the crash period. Thus, 

the U.S. market became far more influential during the crash period relative to all other periods. This result is 

not surprising given that the U.S. is likely the main contributor to institutional risk in the crisis period. 

[Insert Table 3 about here] 

 Table 3 reports international-to-U.S. REIT return relationships. With the exception of Japan in the base 

period and Australia in the crash period, all international-to-U.S. REIT return relationships are insignificant. 

Thus, the U.S. REIT market is an almost unilateral transmitter of returns across most international REIT 

markets during the REIT market crash. 

 In terms of diversification benefits, the almost exclusively unidirectional U.S.-to-international returns 

causality in the crash period implies that U.S. REIT investors had few REIT safe havens with which to reduce 

their country-specific risk. For example, in the crash period a one percent increase in U.S. returns causes a 

0.762% increase in Japanese returns over the course of a week. This implies that U.S. investors holding 

Japanese REITs are facing an almost identical REIT market with very similar return risks. Further, those safe 

havens which the U.S. did not impact at all in the base period (e.g. Singapore) or did not impact in an 

economically significant manner (e.g. Belgium) are now strongly linked with the U.S. market. In sum, 
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diversification benefits eroded for U.S. REIT investors seeking international REIT diversification during 

turbulent market conditions. 

 Our results are in line with Bond et al. (2006), Gerlach et al. (2006), and Michayluk et al. (2006) who 

find that diversification opportunities decrease during financial crises. Our results are different from Kallberg 

et al. (2002) who suggest that countries during the Asian financial crisis experienced internally generated 

REIT shocks but not shocks from external REIT markets. Rather, our results suggest that the effects of the 

recent U.S. financial crisis did indeed spillover to other markets.  

 For robustness purposes, we perform the above causality analyses using returns adjusted for the 24-hour 

trading day. These results are in line with the non-adjusted results and provide the same qualitative story: the 

U.S. dominates U.S./international returns relationships and that the strength of U.S.-to-international 

relationships increased during the bubble and crash periods. Thus, regardless of adjustment, diversification 

benefits decreased for U.S. investors seeking international REIT opportunities during turbulent market 

conditions due to increased U.S. returns transmission. 

 

3.3  Excess Variance Decomposition Functions 

 We plot the Excess Variance Decomposition Functions (EVDF) across ten (hypothetical) trading days 

where positive values indicate that U.S. REIT returns have higher explanatory power for international REIT 

returns than the reverse. 

[Insert Fig. 2 about here] 

For the base period, we find that the EVDFs are mostly positive and stabilize within about five to six trading 
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days. Thus, U.S. REIT returns have higher explanatory power for international REIT returns than the reverse 

in the base period. Also, fast stabilization implies that it takes approximately five to six trading days for U.S. 

REIT information to be fully incorporated into international REIT returns. 

 U.S. REITs generally have the highest excess explanatory power for larger REIT markets (e.g. Australia, 

Canada, and France) and almost zero excess explanatory power for smaller markets (e.g. Singapore, South 

Africa, and Turkey). The latter observation is likely due to U.S. REIT returns transmitting less frequently to 

smaller countries in the base period. The one negative EVDF during the base period is for the U.S./Japanese 

relationship. This finding is likely due to the Japanese REIT market being one of the few international markets 

that transmit to the U.S. However, Japanese REITs superior explanatory power only lasts for approximately 

five days and subsequently reverses.  

 We uncover three main findings from the EVDF analysis during the crash period. First, all EVDFs are 

positive throughout the hypothetical ten day window indicating that U.S. REITs posess dominant explanatory 

power over international REITs. This is different from the base period where U.S. REITs only had dominant 

explanatory power for larger markets. This finding is in line with the causality results which indicate that U.S. 

REITs transmit to all international REITs only during the crash period. Also, the first EVDF finding is in line 

with returns transmission being almost exclusively unidirectional from U.S. to international REITs. 

 The second EVDF finding is that the EVDFs stabilize within approximately three to four days in the 

crash period as opposed to five to six days in the base period. This finding indicates that most of the 

information transmission from U.S. to international REITs occurs faster. This may be a result of increased 

cross-market informational efficiency or faster reaction times by investors in the less stable economy. 
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 The third EVDF finding is that the magnitude of the EVDFs increases dramatically during the crash 

period. For instance, in the base period, U.S. REITs have about 5% more explanatory power for Australian 

REITs than Australian REITs have for U.S. REITs. However, during the crash period, the explanatory 

advantage of U.S. REITs holds over Australian REITs more than quadruples to 23%. Thus, U.S. REITs have 

higher explanatory power for international REITs during the crash period in both an absolute and relative 

sense. This finding is in line with the sum of cross market coefficients in the causality tests where the sums 

increase in magnitude for most  U.S.-to-international relationships. 

 Thus, the EVDF analyses are in line with the causality analysis both of which indicate that U.S. REITs 

are almost unilaterally influential to most REIT markets in all marketplace conditions. Also, the strength of 

the U.S.-to-international relationships increases dramatically during the REIT crash. It should be noted that 

the bubble formation EVDFs are similar to the base period's EVDFs. Therefore, the U.S. influence on 

international REIT markets increased most during the crash period. 

 Our finding that US REITs dominate returns transmission may not simply be a function of the 

deterioration of physical real estate prices, but due to loose banking policies. For instance, the UK pursued a 

"light-touch" regulatory approach along with a low interest rate policy. Thus, US REITs international 

influence is likely a function of both a signaling effect and a sentiment effect. With respect to the signaling 

effect, international REIT investors likely viewed the US market as a leading indicator of future international 

real estate conditions. With respect to the sentiment effect, many studies (e.g. Bodurtha et al., 1995, and many 

others) find that the US market impacts other markets' returns to a high degree. Future research may wish to 

parse out which of the three factors (fundamental, signaling, or sentiment) most influenced the US REIT 
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market's excessive level of transmission. 

 

3.4  REIT VaR and VaR Contribution 

 Table 4 reports median VaR for each value-weighted REIT portfolio, the median sum of individual 

portfolio VaRs, and the median VaR of an equally-weighted portfolio of all international REITs (i.e. Portfolio 

VaR). 

[Insert Table 4 about here] 

We find that many REIT portfolios experience sharp increases in downside risk during both the bubble and 

crash periods. No clear pattern in downside risk increases exist in between the base and bubble periods. 

However, during the crash period, the top five VaR increases occur in the largest markets (e.g. U.S., Australia, 

Canada, Belgium, and Japan) whereas the smallest VaR increases occur in the smallest markets (e.g. the 

Netherlands, Singapore, Turkey, and South Africa). An explanation for the concentration of VaR increases in 

large markets could that these markets were at the heart of the financial crisis. For instance, the U.S. market 

experiences a 309.28% increase in VaR during the crisis period. 

 Looking beyond the individual portfolios' 1% VaR, we also examine the VaR for an equally weighted 

portfolio of international REITs. We find that VaR increases from $80,898 in the base period to $155,115 and 

$376,338 in the bubble and crash periods, respectively. These numbers equate to increases of 91.74% and 

142.62% in the base-to-bubble and bubble-to-crash periods, respectively. Thus, VaR increases most severely 

during the REIT market crash.  

 Of additional interest is the ratio of portfolio VaR to the sum of individual country VaRs. Note that the 
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portfolio VaR relies on estimated correlations that actually occurred during a given period whereas the 

summed VaR implies perfect correlations among the markets' returns. Thus, the ratio of the two values 

provides a measure of diversification benefits. During the base period, the VaR ratio is 24.02% indicating 

relatively unconnected REIT markets and therefore high diversification benefits. During the bubble period, 

the VaR ratio increased to 43.34% indicating lower diversification benefits. Finally, the VaR ratio in the crash 

period is 52.26% indicating that diversification benefits are roughly half of those during the base period. 

 Note that the increase in the VaR ratio is 19.32% and 8.92% for the base-to-bubble and bubble-to-crisis 

periods, respectively. These results indicate that diversification benefits decreased for both periods but that 

benefit losses were the greatest during the bubble formation period. These results are in line with our 

correlation results shown above wherein cross market correlations increase in significance and magnitude 

during turbulent market conditions. 

[Inset Table 5 about here] 

 Table 5 reports each portfolio's VaR contribution relative to the sum of individual VaRs. From Table 5, 

we find that REITs in small markets generally contribute the highest percentage of the VaR to the (aggregate) 

REIT portfolio during the base period (e.g. South Korea and Turkey). These results indicate that small 

markets provide the most downside risk to an international REIT portfolio under normal market conditions. 

  For the bubble period, VaR contribution for small versus large REIT markets is less obvious. However, 

for the crash period, VaR contributions are the highest for the most capitalized markets. For example, the U.S., 

Japan, Australia, Canada, and U.K. have VaR percentage contributions of 11.88%, 11.19%, 9.28%, 8.97%, 

and 8.22% respectively. Also, smaller markets have the lowest VaR contribution (e.g. New Zealand and South 
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Africa have contribution shares 4.01% and 4.63%, respectively). Note that the standard deviation of 

contributions decreases for both the bubble and crash periods. Taken together, these results indicate that risk 

contribution increased and concentrated in the largest REIT markets during turbulent market conditions. 

 In sum, we find that small markets provided the most risk to an international REIT investor during 

normal conditions. However, during the run up and especially during the crash in REIT prices, large REIT 

markets contributed the most to the international REIT market's downside risk. These results are likely a 

reflection of the deteriorated physical real estate and financial markets in these countries at the time of the 

crash.  

 As detailed in Appendix B, our three period results are similar to the result of a yearly VaR analysis in 

that large REIT markets' VaR is relatively low during most of the sample periods and increase exponentially 

during the bubble formation and crisis periods. In addition, smaller REIT markets are most risky during the 

beginning of the sample (base period) and only increase moderately in 2008. We also find evidence that VaR 

has a measure of persistency and, at least statistically, can predict future VaR for a given country. Further, this 

persistency is highest for the largest REIT markets and increases during the bubble and crisis periods. We 

leave the issue of VaR predictability in international REIT markets for future research. 

 It should be noted that, from a market microstructure point of view, our findings that VaR contribution is 

greatest in the largest REIT markets is somewhat of a puzzle. Specifically, one would expect that, holding all 

else constant, the largest REIT markets would have relatively higher liquidity and actively traded issues than 

the smaller REIT markets do. Further, one may argue that the physical real estate markets (on which the REIT 

prices are based) in larger REIT markets are larger and more liquid. The fact that REIT markets with superior 
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liquidity and lower market frictions produced higher levels of VaR contribution highlight the role that these 

large markets played in propagating the crisis. That is, despite the ease of trading in the individual REITs in 

larger markets, these markets' REITs still retained their destabilizing nature due to fundamental factors such as 

overheated (physical) real estate prices and risky banking practices. Also of benefit to our study is the fact that 

real estate, and by extension REITs, in a given country is a type of "pure play". As a result, our study of REIT 

precludes industry or contagion effects that may affect empirical results on multidivisional or multinational 

firms' equities.  

4  Conclusion 

 

 Results from prior literature are mixed as to whether diversification benefits exist when allocating funds 

across international REITs. Ultimately, the debate boils down to issues of comovement and transmission 

whereby increased market interactions lead to decreased diversification benefits. The literature is also mixed 

as to whether abnormal market conditions (general market or REIT-specific) impact international 

diversification opportunities. 

 We study 13 international REIT markets across normal, bubble, and crash market conditions. Our 

findings show that return comovements increased between the U.S. and other international REIT markets 

during the recent financial crisis. We also show that U.S. REITs are almost exclusive, unidirectional 

transmitters of returns during the base, bubble formation, and price crash periods. These results suggest that 

U.S. REITs are more influential than their international counterparts and that U.S. REITs contribute the most 

to international REIT risk.  

 We find that the global REIT price bubble and recent financial crisis are associated with economically 
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significant increases in VaR (downside risk) for most REITs. Further, REITs in the least capitalized markets 

initially provide the most downside risk to an international REIT investor during normal market conditions. 

However, the largest REITs markets become the highest risk contributors during the financial crisis. These 

results likely reflect that REITs in large markets were reasonably stable in normal and even inflating price 

periods. However, these markets became the least stable during deteriorating REIT prices as well as 

deteriorating financial system conditions. 

 Based on our findings, we recommend that portfolio managers seeking international REIT diversification 

opportunities remain alert to precipitous drops in diversification benefits during both market bubbles and 

crashes. Also, it is important to not only consider market interactions as measured by returns correlations and 

causality, but also the level of risk contribution as measured by Value at Risk. Thus, we caution portfolio 

managers that reducing market-specific, idiosyncratic REIT risk may not be as simple as allocating funds to 

other REIT markets and that doing so during abnormal market conditions may have both unanticipated and 

adverse consequences. 

  Of interest for future research is the evolving European debt crisis and the possibility that one or more 

Euro-zone members may default. Specifically, given that these countries' default issues are, to some degree, 

related to risky real estate loans, future research could examine how both the physical real estate and REIT 

markets' risk contribution, transmission, and comovement changed during the crisis. We leave this for future 

research.  
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Table 1   Contemporaneous Return Correlations 

 

 

The following tables report contemporaneous return correlations between 13 international REIT portfolios. Upper values represent 

correlation magnitudes while bottom values represent correlation p-values. Panels A, B, and C report correlations for the base 

(7/19/2002-12/30/2005), bubble formation (1/2/2006-6/29/2007), and crash periods (7/2/2007-12/31/2008). AUS, BEL, CAD, FRA, 

JPN, NEL, NZL, SAF, SKR, SNG, TUK, UKM, and USR stand for Australia, Belgium, Canada, France, Japan, the Netherlands, 

New Zealand, South Africa, South Korea, Singapore, Turkey, the United Kingdom, and the United States, respectively. 

 

 

Table 1 - Panel A:  Base Period 

 

               

   AUS BEL CAD FRA JPN NEL NZL SAF SKR SNG TUK UKM  

 0.039              

 
BEL 

0.240              

                 

 0.065 0.007             

 
CAD 

0.053 0.832             

                 

 0.073 0.141 0.070            

 
FRA 

0.028 0.000 0.035            

                 

 0.025 0.094 0.004 0.094           

 
JPN 

0.449 0.005 0.915 0.005           

                 

 0.099 0.115 0.039 0.256 0.012          

 
NEL 

0.003 0.001 0.242 0.000 0.715          

                 

 0.024 0.080 0.039 0.033 0.046 -0.037         

 
NZL 

0.479 0.016 0.247 0.327 0.169 0.269         

                 

 0.017 0.028 0.032 0.023 -0.010 0.049 -0.061        

 
SAF 

0.612 0.394 0.335 0.493 0.760 0.145 0.066        

                 

 0.099 0.031 0.034 0.102 0.051 0.044 0.003 0.084       

 
SKR 

0.003 0.352 0.309 0.002 0.130 0.190 0.923 0.012       

                 

 SNG 0.037 0.054 0.088 0.081 0.079 0.069 0.038 0.016 0.084      
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 0.262 0.107 0.008 0.015 0.018 0.040 0.253 0.625 0.012      

                 

 0.099 0.076 0.041 0.072 -0.021 0.061 0.029 0.029 0.051 0.057     

 
TUK 

0.003 0.022 0.220 0.031 0.524 0.070 0.388 0.379 0.127 0.086     

                 

 0.092 0.113 0.179 0.395 0.031 0.201 0.010 0.032 0.129 0.091 0.069    

 
UKM 

0.006 0.001 0.000 0.000 0.356 0.000 0.757 0.331 0.000 0.006 0.039    

                 

 0.072 0.016 0.262 0.080 0.022 0.076 0.011 -0.050 0.028 0.020 0.057 0.202  

 
USR 

0.031 0.640 0.000 0.016 0.518 0.023 0.750 0.132 0.404 0.557 0.086 0.000  

               

 

 

 

Table 1 - Panel B:  Bubble Period 

 
               

   AUS BEL CAD FRA JPN NEL NZL SAF SKR SNG TUK UKM  

 0.172                        

 
BEL 

0.001              

                 

 0.187 0.205             

 
CAD 

0.000 0.000             

                 

 0.252 0.465 0.294            

 
FRA 

0.000 0.000 0.000            

                 

 0.284 0.139 0.034 0.098           

 
JPN 

0.000 0.006 0.507 0.053           

                 

 0.250 0.473 0.257 0.638 0.098          

 
NEL 

0.000 0.000 0.000 0.000 0.053          

                 

 0.133 0.106 0.076 0.083 0.121 0.092         

 
NZL 

0.008 0.037 0.135 0.103 0.017 0.070         

                 

 0.035 0.102 0.094 0.175 0.135 0.178 0.002        

 
SAF 

0.492 0.045 0.064 0.001 0.008 0.000 0.962        
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 0.055 0.043 0.107 0.075 0.046 0.029 0.114 0.048       

 
SKR 

0.282 0.394 0.034 0.140 0.366 0.563 0.025 0.342       

                 

 0.397 0.075 0.205 0.261 0.300 0.228 0.138 0.193 0.107      

 
SNG 

0.000 0.140 0.000 0.000 0.000 0.000 0.006 0.000 0.035      

                 

 0.167 0.298 0.242 0.343 0.110 0.370 0.092 0.235 0.121 0.213     

 
TUK 

0.001 0.000 0.000 0.000 0.030 0.000 0.071 0.000 0.017 0.000     

                 

 0.192 0.367 0.259 0.589 0.112 0.498 0.061 0.116 0.108 0.189 0.360    

 
UKM 

0.000 0.000 0.000 0.000 0.027 0.000 0.233 0.023 0.033 0.000 0.000    

                 

 0.118 0.124 0.422 0.328 0.064 0.245 -0.062 0.050 0.063 0.195 0.180 0.314  

 
USR 

0.020 0.014 0.000 0.000 0.209 0.000 0.222 0.328 0.215 0.000 0.000 0.000  

               

 

 

Table 1 - Panel C:  Crash Period 

 

               

   AUS BEL CAD FRA JPN NEL NZL SAF SKR SNG TUK UKM  

 0.260                        

 
BEL 

0.000              

                 

 0.130 0.373             

 
CAD 

0.010 0.000             

                 

 0.339 0.676 0.517            

 
FRA 

0.000 0.000 0.000            

                 

 0.426 0.350 0.306 0.384           

 
JPN 

0.000 0.000 0.000 0.000           

                 

 0.280 0.703 0.543 0.804 0.345          

 
NEL 

0.000 0.000 0.000 0.000 0.000          

                 

 0.224 0.151 0.002 0.073 0.226 0.078         

 
NZL 

0.000 0.003 0.966 0.149 0.000 0.123         
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 0.227 0.290 0.173 0.321 0.294 0.281 0.135        

 
SAF 

0.000 0.000 0.001 0.000 0.000 0.000 0.008        

                 

 0.259 0.210 0.188 0.254 0.284 0.223 0.098 0.233       

 
SKR 

0.000 0.000 0.000 0.000 0.000 0.000 0.053 0.000       

                 

 0.513 0.404 0.335 0.493 0.588 0.438 0.239 0.292 0.311      

 
SNG 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000      

                 

 0.260 0.275 0.342 0.458 0.272 0.371 0.092 0.351 0.199 0.364     

 
TUK 

0.000 0.000 0.000 0.000 0.000 0.000 0.069 0.000 0.000 0.000     

                 

 0.254 0.563 0.441 0.771 0.270 0.693 0.029 0.264 0.186 0.365 0.433    

 
UKM 

0.000 0.000 0.000 0.000 0.000 0.000 0.562 0.000 0.000 0.000 0.000    

                 

 -0.082 0.223 0.553 0.274 0.015 0.330 -0.103 0.074 0.066 -0.017 0.184 0.250  

 
USR 

0.104 0.000 0.000 0.000 0.762 0.000 0.042 0.144 0.193 0.731 0.000 0.000  
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Table 2   Cross-Market Returns Granger Causality: U.S.-to-International Markets 

 

 

The following table reports cross-market Granger causality test results for each country's value-weighted REIT portfolio returns 

relative to U.S. REIT portfolio returns. Estimation is performed for the appropriate period using the following general model with 

Newey-West correction: 
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The base period spans 7/19/2002-12/30/2005, the bubble formation period spans 1/2/2006-6/29/2007, while the crash period spans 

7/2/2007-12/31/2008. p(Zero) columns report joint zero-coefficient test p-values, p(Sum) columns report summed-coefficient 

p-values, while Sum columns report the sums of cross-market coefficients. AUS, BEL, CAD, FRA, JPN, NEL, NZL, SAF, SKR, 

SNG, TUK, and UKM stand for Australia, Belgium, Canada, France, Japan, the Netherlands, New Zealand, South Africa, South 

Korea, Singapore, Turkey, and the United Kingdom, respectively. 

 

            

  Base Period Bubble Period Crash Period  

  p(Zero) p(Sum) Sum p(Zero) p(Sum) Sum p(Zero) p(Sum) Sum  

 AUS 0.000 0.000 0.213 0.000 0.007 0.385 0.000 0.000 0.610  

 BEL 0.007 0.029 0.084 0.087 0.853 0.017 0.009 0.002 0.388  

 CAD 0.000 0.000 0.273 0.003 0.087 0.243 0.001 0.000 0.460  

 FRA 0.000 0.003 0.207 0.033 0.629 -0.063 0.000 0.000 0.750  

 JPN 0.032 0.543 0.045 0.007 0.005 0.700 0.000 0.000 0.762  

 NEL 0.068 0.005 0.251 0.026 0.035 0.360 0.000 0.000 0.617  

 NZL 0.039 0.065 0.150 0.194 0.942 -0.005 0.000 0.001 0.202  

 SAF 0.810 0.218 0.074 0.046 0.365 0.136 0.000 0.179 0.096  

 SKR 0.050 0.027 0.488 0.031 0.094 0.269 0.000 0.053 0.189  

 SNG 0.053 0.558 -0.041 0.002 0.001 0.501 0.000 0.000 0.635  

 TUK 0.094 0.013 0.469 0.001 0.013 0.466 0.000 0.170 0.190  

  UKM 0.004 0.009 0.244 0.001 0.770 0.061 0.000 0.000 0.764  
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Table 3   Cross-Market Returns Granger Causality: International Markets-to-U.S. 

 

 

The following table reports cross-market Granger causality test results for U.S. portfolio returns relative to each country's 

value-weighted REIT portfolio returns. Estimation is performed for the appropriate period using the following general model with 

Newey-West correction: 
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The base period spans 7/19/2002-12/30/2005, the bubble formation period spans 1/2/2006-6/29/2007, while the crash period spans 

7/2/2007-12/31/2008. p(Zero) columns report joint zero-coefficient test p-values, p(Sum) columns report summed-coefficient 

p-values, while Sum columns report the sums of cross-market coefficients. AUS, BEL, CAD, FRA, JPN, NEL, NZL, SAF, SKR, 

SNG, TUK, and UKM stand for Australia, Belgium, Canada, France, Japan, the Netherlands, New Zealand, South Africa, South 

Korea, Singapore, Turkey, and the United Kingdom, respectively. 

 

            

  Base Period Bubble Period Crash Period  

  p(Zero) p(Sum) Sum p(Zero) p(Sum) Sum p(Zero) p(Sum) Sum  

 AUS 0.139 0.607 -0.071 0.593 0.633 -0.090 0.004 0.026 -0.436  

 BEL 0.500 0.077 -0.302 0.119 0.219 0.205 0.547 0.209 -0.507  

 CAD 0.016 0.228 0.172 0.154 0.263 -0.233 0.053 0.315 -0.496  

 FRA 0.365 0.277 0.135 0.106 0.788 0.031 0.125 0.363 -0.249  

 JPN 0.015 0.006 0.399 0.569 0.971 0.005 0.987 0.629 -0.163  

 NEL 0.367 0.237 -0.148 0.092 0.695 0.033 0.281 0.042 -0.491  

 NZL 0.124 0.373 -0.210 0.100 0.883 -0.027 0.147 0.434 -0.390  

 SAF 0.509 0.588 -0.044 0.942 0.913 -0.013 0.443 0.698 0.112  

 SKR 0.709 0.705 -0.018 0.334 0.847 -0.023 0.718 0.194 0.301  

 SNG 0.739 0.602 -0.052 0.088 0.179 -0.204 0.790 0.627 -0.162  

 TUK 0.059 0.141 -0.041 0.412 0.819 0.014 0.443 0.742 -0.086  

 UKM 0.044 0.846 -0.016 0.030 0.144 0.145 0.505 0.232 -0.245  

            

 

 

 

 

 



 30

Table 4   Median REIT Portfolio Value at Risk 

 

 

The following table reports median VaR estimates across the base, bubble, and crash periods. VaR estimates are calculated using 

predicted values from a 1% quantile regression of own-returns (5-lags). The international portfolio VaR is calculated as: 
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where ρij is the returns correlation between REIT portfolios i and j for a given period and VaRi is the Value at Risk estimate for the 

ith (individual) country REIT portfolio. The bottom of the table reports the median of summed individual country VaRs and the 

percentage of actual portfolio VaR to summed VaR (which is necessarily less than 100% given international diversification effects). 

Values in parentheses indicate the percentage increase in VaR relative to the prior period. The base period spans 

7/19/2002-12/30/2005, the bubble formation period spans 1/2/2006-6/29/2007, while the crash period spans 7/2/2007-12/31/2008. 

AUS, BEL, CAD, FRA, JPN, NEL, NZL, SAF, SKR, SNG, TUK, UKM, and USR stand for Australia, Belgium, Canada, France, 

Japan, the Netherlands, New Zealand, South Africa, South Korea, Singapore, Turkey, the United Kingdom, and the United States, 

respectively.  

  

      

  

Base 

Period 

Bubble 

Period 

Crash 

Period  

 Portfolio VaR 80,898 155,115 376,338  

 

AUS 16,156 22,588 

(39.81%) 

66,779  

(195.64%)  

 

BEL 11,649 14,463 

(24.16%) 

39,514 

(173.21%)  

 

CAD 16,358 22,351 

(36.64%) 

64,583 

(188.95%)  

 

FRA 22,968 26,167 

(13.93%) 

46,140 

(76.33%)  

 

JPN 17,502 30,643 

(75.08%) 

80,505 

(162.72%)  

 

NEL 24,221 41,394 

(70.90%) 

59,376 

(43.44%)  

 

NZL 18,184 12,809  

(-29.56%)

28,842 

(125.17%)  

 

SAF 22,294 28,327 

(27.06%) 

33,353 

(17.74%)  
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SKR 54,716 26,199  

(-52.12%)

52,686 

(101.10%)  

 

SNG 21,184 31,906 

(50.61%) 

44,300 

(38.85%)  

 

TUK 61,926 46,512  

(-24.89%)

58,953 

(26.75%)  

 

UKM 24,344 31,096 

(27.74%) 

59,134 

(90.17%)  

 

USR 27,483 20,885 

(-24.01%)

85,478 

(309.28%)  

 Summed VaR 336,860 357,936 720,136  

 Portfolio VaR % of Sum 24.02% 43.34% 52.26%  
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Table 5   REIT Portfolio Value at Risk Contribution 

 

 

The following table reports VaR contribution for each country relative to the sum of all REIT portfolio VaRs. The base period spans 

7/19/2002-12/30/2005, the bubble formation period spans 1/2/2006-6/29/2007, while the crash period spans 7/2/2007-12/31/2008. 

AUS, BEL, CAD, FRA, JPN, NEL, NZL, SAF, SKR, SNG, TUK, UKM, and USR stand for Australia, Belgium, Canada, France, 

Japan, the Netherlands, New Zealand, South Africa, South Korea, Singapore, Turkey, the United Kingdom, and the United States, 

respectively. 

 

      

  

Base 

Period 

Bubble 

Period 

Crash 

Period  

 AUS 4.77% 6.36% 9.28%  

 BEL 3.44% 4.07% 5.49%  

 CAD 4.83% 6.29% 8.97%  

 FRA 6.78% 7.36% 6.41%  

 JPN 5.16% 8.62% 11.19%  

 NEL 7.15% 11.65% 8.25%  

 NZL 5.36% 3.60% 4.01%  

 SAF 6.58% 7.97% 4.63%  

 SKR 16.14% 7.37% 7.32%  

 SNG 6.25% 8.98% 6.16%  

 TUK 18.27% 13.09% 8.19%  

 UKM 7.18% 8.75% 8.22%  

 USR 8.11% 5.88% 11.88%  

 St. Dev 4.42% 2.67% 2.36%  

      

 

 

 

 

 

 

 

 

 

 

 

 



 33

Fig. 1 Index Values 

 

 

Fig. 1 reports the U.S. REIT returns index (U.S.) against the International REIT returns index (Int.).  
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Fig. 2 Excess Variance Decompositions 

 

The following graphs report ten innovations of Excess Variance Decomposition Functions on REIT returns. Specifically, a VAR(5) 

of U.S./international REIT returns is estimated for each time period (base upper panel; crisis lower panel) and a Variance 

Decomposition is performed. This process is repeated using a different variable ordering. From there, the difference in averaged 

(across orderings) Decomposition Functions between the U.S. and a given international REIT market are computed. Positive values 

represent the percentage of explanatory power that U.S. REITs have over international REITs in excess of the explanatory power 

that international REITs have for the U.S. market. AUS, BEL, CAD, FRA, JPN, NEL, NZL, SAF, SKR, SNG, TUK, and UKM 

stand for Australia, Belgium, Canada, France, Japan, the Netherlands, New Zealand, South Africa, South Korea, Singapore, Turkey, 

and the United Kingdom, respectively. The base period spans 7/19/2002-12/30/2005 whereas the crash period spans 

7/2/2007-12/31/2008. 

 

Base

-3

-2

-1

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10

AUS BEL CAD FRA JPN NEL NZL

SNG SAF SKR TUK UKM

 
 

Crisis

0

5

10

15

20

25

30

35

1 2 3 4 5 6 7 8 9 10

AUS BEL CAD FRA JPN NEL NZL

SNG SAF SKR TUK UKM

 



 35

Appendix A  The Correlation Alpha and Excess REIT Comovement 

 

 Our REIT return correlation analysis indicated that intra-REIT correlations increased during both the 

REIT price bubble and crisis periods. Yet, a valid concern regarding our correlation results is that they may 

not be due to an underlying economic phenomenon within the REIT or physical real estate market, but are 

instead due to the general increase in cross-asset correlations seen around the time of the REIT price bubble 

and crash. 

 The chart below plots rolling 30-day correlations among REITs and "other" asset classes: 
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Specifically for the "REIT" comovement series, we calculate rolling 30-day correlations between US REIT 

returns and the returns of 13 international REIT markets. The series plotted above is the average of those 

different rolling correlations. The "Other" series is the average pair-wise correlation among S&P 500 (spot), 

crude oil futures, and gold futures returns as well as changes in US 10-year Treasury bond yields. The figure 

above shows that both intra-REIT and cross-asset correlations increased markedly starting at the beginning of 
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2005.  

 Thus, we need to ensure that our intra-REIT correlations are not a by-product of the general increase in 

cross-asset comovement. To accomplish this, we follow the appreciated guidance of an anonymous referee 

and calculate a "correlation alpha" for each market by estimating the following regression with Newey-West 

correction:  

                    tjtOtherjjtjUS ,,,,                            (A1) 

where ρUS,j,t is the rolling 30-day correlation between US REIT returns and the REIT returns of county j while 

ρOther,t is the rolling 30-day averaged cross-asset correlations (described above). Thus, each market's alpha 

represents an "excess" correlation measure above and beyond general cross-asset correlations. 

 The table below reports each market's correlation-alpha where *** (**) indicates that the correlation 

alpha is statistically different from zero at the 1% (5%) level: 

  Base Bubble Crisis  

 AUS 0.069 *** 0.088 *** 0.158 ***  

 BEL 0.052 *** 0.137 *** 0.240 ***  

 CAD 0.048 *** 0.070 *** 0.167 ***  

 FRA 0.099 *** 0.167 *** 0.269 ***  

 JPN 0.034 *** 0.061 *** 0.147 ***  

 NEL 0.079 *** 0.177 *** 0.289 ***  

 NZL 0.010  0.033 *** 0.040 **  

 SAF 0.023  0.024   0.084 ***  

 SKR 0.041 *** 0.062 *** -0.008    

 SNG 0.045 *** 0.090 *** 0.171 ***  

 TUK 0.043 *** 0.132 *** 0.126 ***  

 UKM 0.103 *** 0.172 *** 0.258 ***  
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We find that, with few exceptions, each market's excess correlation with the US market is positive and 

statistically significant regardless of the period under investigation. Further, each REIT market's 

correlation-alpha increases over the bubble and crisis periods. These results indicate that intra-REIT 

correlations increased during the bubble formation and crisis periods (relative to the base period) and that 

these correlations are in excess of the general increase in cross-asset correlations. Thus, our correlation results 

are robust to a "systematic" measure of asset correlations. 

 Beyond the result that intra-REIT correlations exist in excess of general cross-asset correlations, we also 

find that US/county REIT excess correlations follow the same pattern as the unconditional correlation results. 

Specifically, the chart below reports the estimated alpha from Eq. A1 for each market for each of the three 

time periods. 
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We find that the correlation alphas are relatively higher for the larger REIT markets (e.g. Australia, Belgium, 

Canada, France, Japan, and the U.K.) and relatively lower for the smaller REIT markets. This result is 

consistent with our unconditional correlation finding that larger (smaller) REIT returns comove to a higher 
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degree with other larger (smaller) REIT markets. 

 We also observe that most countries' REIT market correlations are positively and significantly associated 

with the "other" assets' correlations and that the magnitudes of these relationships differ across REIT markets. 

This finding is similar to Kallberg et al. (2002) in that REIT market comovement is related to general 

cross-asset comovement and varies across REIT markets. 

 

Appendix B VaR By Year and VaR Predictability 

 We extend our three period VaR analysis by estimating downside risk for each year and for each country. 

The following figures report the VaR for each country where the top (bottom) figure plots larger (smaller) 

REIT markets within our sample: 
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From the figures above, we find that, similar to our three period analysis, VaR consistently increases year-over 

year for the larger REIT markets around the bubble and crisis periods (2006-2008). Also, we find that the VaR 

associated with smaller REIT markets decreases for most of the sample and increases only during the crisis 

period. However, the increase in the small REIT markets' VaR usually does not surpass their high base period 

VaR. Thus, our three period results are reasonably robust to break-point specification. The yearly VaR results 

are also consistent with the three period VaR results in that US REITs exhibit the highest level of downside 

risk during the crisis (2008) period. 

 While we do not perform formal statistical break-point tests on the yearly VAR data, it's clear that most 

markets exhibit a trend structural break around 2006-2007. Trend structural breaks do exist for different REIT 

markets before the 2006-2007 period but are of widely varying magnitude and timing. Thus, at least 

qualitatively, our results are consistent with Kallberg et al. (2002) who find that volatility structural breaks 

occur concurrently among developing REIT markets during crises. Accordingly, our VaR results indicate that 

a common information shock impacted REIT markets around the transition from the price bubble to the price 
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crash. We leave it to future research to determine which effect was responsible for this commonality: 

fundamental conditions (e.g. banking conditions, physical real estate conditions, monetary policy, or 

regulatory environment), a signaling effect, or a sentiment effect. 

 To statistically test whether the above observations hold, we run a series of panel regressions. 

Specifically, we estimate the yearly 1% VaR for each country's $1M hypothetical portfolio and perform three 

fixed-effects estimations as follow: 

         tiiti LVaR ,1,                       (A2) 

               tiiti CBVaR ,32,                                 (A3) 

               tiiti CLBLVaR ,21, **                                (A4) 

where VaRi,t is the yearly estimate of the 1% Value at Risk for country i, L is an indicator variable equal to 

one for large REIT markets (i.e. Australia, Belgium, Canada, France, Japan, the UK, and the US) while B (C) 

is an indicator variable equal to one during the (approximate) bubble formation (crisis) period of 2005 to 2006 

(2007 to 2008). Thus, Eq. A2 tests whether there is a difference between large versus small REIT market's 

VaR. Eq. A3 tests whether VaR was greater during the bubble and crisis periods (relative to the base period). 

Eq. A4 finally tests whether an interaction effect exists wherein the largest REIT have the highest VaR during 

the bubble and crisis periods. 

 The table below reports the estimation results of Eq. A2-A4 where the standard errors have been 

bootstrapped using 30,000 iterations and country clustering: 

  (A2) (A3) (A4)  

  Coef. p-Value Coef. p-Value Coef. p-Value  

 Large -5,022 0.297 -- -- -- --  
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 Bubble -- -- -1,597 0.618 -- --  

 Crisis -- -- 20,592 0.000 -- --  

 Large*Bubble -- -- -- -- 3,738 0.007  

 Large*Crisis -- -- -- -- 36,108 0.000  

 R2 (Adjusted) 0.018 0.261 0.216  

         

 

The results for Eq. A2 indicate that, across the overall sample there is no statistical difference between large 

and small REIT markets' VaR. Also, the results for Eq. A3 indicate that, across the overall sample of countries, 

VaR is statistically greater only during the crisis period relative to the base period. Taken together, results 

from A2 and A3 suggest that any VaR differences across countries and/or time frames are not statistically 

different; potentially weakening our prior results. 

 Yet, when examining the estimation results for Eq. A4, an entirely different story emerges. Specifically, 

we find that both interaction coefficients are positive and statistically significant. Also, the crisis interaction 

coefficient is almost ten times larger than the bubble interaction coefficient. These results suggest that VaR is 

significantly higher for larger REIT markets during the bubble and crisis periods. Also, the difference in VaR 

between the larger and smaller REIT markets increases substantially during the crisis period. When matched 

with the results from Estimations A2-A3, we get a consistent story that VaR (and therefore downside risk) was 

really only severe for the largest of REIT markets and that the severity of this downside risk increased during 

"abnormal" market conditions. Thus, our three period results are robust to structural break issues and are not 

simply reflecting magnitude differences. 

 As suggested by a second, anonymous referee, VaR may have predictive power for future downside risk. 
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We test this hypothesis by estimating the following panel regressions using the same sample and estimation 

methodology as in Eq. A2-A4: 

              titiiti VaRVaR ,1,1,                          (A5) 

              titttiiti VaRCLVaRBLVaRVaR ,12111,1, ****                  (A6) 

The results of these regressions are reported in the following table: 

  (A5) (A6)  

  Coef. p-Value Coef. p-Value  

 Vt-1 0.867 0.002 0.324 0.016  

 Large*Bubble* Vt-1 -- -- 0.059 0.549  

 Large*Crisis* Vt-1 -- -- 1.078 0.000  

 R2 (Adjusted) 0.367 0.509  

       

  

 From the table above, we find that VaR is highly own-persistent given that the VaR for the next year is 

0.867 times the VaR in the prior year. Also, despite there being no other explanatory variables, this year's VaR 

can explain 36.7% of the variation in next-year's VaR. Of additional interest is whether VaR predictability 

exhibits the asymmetric effects found in the prior panel estimations. We find that, while there is no difference 

in VaR predictability for larger REIT markets during the bubble formation period, we do find evidence that 

larger REIT markets exhibit a larger degree of persistency during the crisis period. Thus, VaR does have 

predictive power for future downside risk and this effect seems to vary, at least in this preliminary analysis, 

across both REIT market size and REIT market conditions. We leave it to future research to determine the 

extent of (own) VaR predictability, the additional explanatory drivers of VaR and VaR predictability, and 

whether/to what extent downside risk spills over in international REIT markets. 
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2011 亞洲房地產學會與美國房地產與都市經濟協會聯合國際研討會( The 2011 AsRES & 

AREUEA Joint International Conference) 於 2011 年七月十一日至七月十四日在韓國濟州島的

Shilla Hotel Jeju 召開，由亞洲房地產學會(AsRES)與美國房地產與經濟協會(AREUEA)共同

主辦。本次研討會在 7月 11 日下午 16:00 由四場分別探討不同的財務領域的 pre-section 展

開。本次的研討會的宗旨為提供學界、業界、與政界的人士一個機會來讓他們交流關於城市

的經濟、不動產的市場、不動產的融資、發展與投資、以及住宅等面向的發現。 

 

第二天即展開為期 2天半的學術討論，本次會議計有 8 種不同的類別，包含了 49 場次，167

篇不動產相關論文發表，其中也專為中國與韓國開設了一場研討會。與會人士來自亞洲主要

國家、紐澳及美國等地等。本次會議主題包括：Subprime Crisis, Housing affordability and rental 

market, Housing market, REITs, Green building & environment, Urban development 等等。論文研

究主題遍及在亞洲與歐美市場，探討各國家不動產市場的狀況，藉此交流各國發展重點與制

度比較。 

 

筆者於 Session C 上發表“Beyond Friendly Mergers – the case of REITs＂，本文是在研究

REIT 之間的購併是否會對其公司本身帶來正面的經濟效益，抑或是因為其它的因素主導了這

些購併的發生。本文主要由公司的長、短期營運績效、主導公司採取購併的因素、以及公司

的內部人在購併時的交易等三個不同的角度來檢視這些購併案的發生原因，並且發現到短期

時，公司會有正的報酬，但長期卻會有負的報酬。在影響購併的因素的部分則是較大、高獲

利性、低透明度、以及缺發成長機會的公司會比較傾向於去購併。最後在內部人交易的部分

則發現，在購併案發生之前，公司的內部人會增加他們手上對於自己公司股票的持有；在購
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併案發生之後，內部人會減少公司的股票的持有。總結以上的發現，我們認為這些 REIT 的購

併案的發生，有可能是因為公司的經理人對於自己的能力產生了過度自信的現象而產生的，

因此才會在購併之後對公司的營運產生不好的影響，以及減少自己對公司股票的持有的現象

產生。 

 

另外，筆者評論 Ja Sa-Aadu 及 James Shilling 的文章，並主持 E4 場次。所參加的三個場

次，其發表者來自美國、澳門、新加坡、韓國與臺灣，覺得鄰近國家在研究上用心與積極之

處，實值得臺灣借鏡。 

 

大致上而言，本會相當多國籍化，帶給筆者對當代國際間進行的研究，有相當大的幫助

與瞭解。 

 

二、 與會心得 

 

本次大會安排各項活動均相當用心，也看到韓國政府對濟州島有計畫的開發與設計，可預見

將來濟州島的不動產市場蓬勃的開始，臺灣對鄉鎮的開發應更積極更有前瞻性。 

 

三、 考察參觀活動(無是項活動者省略) 

 

四、 建議 

 

建議國內博士班學生能有更多人能參與國際研討會，與國際學者接觸，學習國際研究方向。

另外應積極培養台灣博士生的英語能力，加強參加國際會議的機會。 

 

五、 攜回資料名稱及內容 

 

筆者攜回大會論文集、會議議程一本、與會者姓名，另有其他研究相關資料，有興趣者，請

與筆者聯絡。 

 

六、 其他 

 

謹在此向國科會贊助筆者參加此項會議致上最高謝意。此行助我瞭解目前不動產研究的最新

趨勢，對將來學術交流極有幫助。 
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筆者於 Session C 上發表“Beyond Friendly Mergers – the case of REITs＂，本文是在

研究 REIT 之間的購併是否會對其公司本身帶來正面的經濟效益，抑或是因為其它的因

附
件
三 
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素主導了這些購併的發生。本文主要由公司的長、短期營運績效、主導公司採取購併的

因素、以及公司的內部人在購併時的交易等三個不同的角度來檢視這些購併案的發生原

因，並且發現到短期時，公司會有正的報酬，但長期卻會有負的報酬。在影響購併的因

素的部分則是較大、高獲利性、低透明度、以及缺發成長機會的公司會比較傾向於去購

併。最後在內部人交易的部分則發現，在購併案發生之前，公司的內部人會增加他們手

上對於自己公司股票的持有；在購併案發生之後，內部人會減少公司的股票的持有。總

結以上的發現，我們認為這些 REIT 的購併案的發生，有可能是因為公司的經理人對於

自己的能力產生了過度自信的現象而產生的，因此才會在購併之後對公司的營運產生不

好的影響，以及減少自己對公司股票的持有的現象產生。 

 

另外，筆者評論 Ja Sa-Aadu 及 James Shilling 的文章，並主持 E4 場次。所參加的三

個場次，其發表者來自美國、澳門、新加坡、韓國與臺灣，覺得鄰近國家在研究上用心

與積極之處，實值得臺灣借鏡。 

 

大致上而言，本會相當多國籍化，帶給筆者對當代國際間進行的研究，有相當大的

幫助與瞭解。 

 

二、 與會心得 

 

本次大會安排各項活動均相當用心，也看到韓國政府對濟州島有計畫的開發與設

計，可預見將來濟州島的不動產市場蓬勃的開始，臺灣對鄉鎮的開發應更積極更有前瞻

性。 

 

三、 考察參觀活動(無是項活動者省略) 

 

四、 建議 

 

建議國內博士班學生能有更多人能參與國際研討會，與國際學者接觸，學習國際研究方

向。另外應積極培養台灣博士生的英語能力，加強參加國際會議的機會。 

 

五、 攜回資料名稱及內容 

 

筆者攜回大會論文集、會議議程一本、與會者姓名，另有其他研究相關資料，有興趣者，

請與筆者聯絡。 

 

六、 其他 

 

謹在此向國科會贊助筆者參加此項會議致上最高謝意。此行助我瞭解目前不動產研究的
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最新趨勢，對將來學術交流極有幫助。 
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Beyond Friendly Mergers – the case of REITs 

 

Abstract 

 

 

Unlike operating companies, mergers between Real Estate Investment Trusts are 

friendly and acquirers have been previously found to experience positive 

announcement effects. This study looks beyond stock response and long term 

performance and finds that overconfidence motivates REIT managers to acquire other 

firms or assets within the industry. We find that larger, more profitable, and less 

transparent REITs with fewer growth opportunities are more likely to become 

acquirers. We further find that top managers tend to personally buy more shares prior 

to the merger announcement and then sell more shares afterward. Our empirical 

evidence lends support to the hubris hypothesis.  

  

 

Keywords: Mergers, Real Estate Investment Trusts, Announcement effect, Long-term 

performance, Insider trading, Probit model, Hubris hypothesis 
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I. Introduction 

 
 The non-positive or negative stock price performances of acquiring firms are 

well documented in the literature (see Dodd 1980; Jensen and Ruback 1983, 

Malatesta 1983). However, contrary to the results for general industries, Allen and 

Sirmans (1987) find that acquirers within the Real Estate Investment Trusts (REITs) 

industry experience positive stock returns upon merger announcements, and suggest 

that more efficient management may be the main motivation behind the takeover 

decision. Studies by Campbell, Ghosh, and Sirmans (2001) and Campbell, Ghosh, 

Petrova, and Sirmans (2009) further indicate that abnormal shareholder returns for 

REIT acquirers are significantly positive when the target firms are private companies. 

They also find that most takeovers are friendly transactions, which implies less severe 

information asymmetry and should result in a smaller negative abnormal return for the 

acquiring firms (see Travlos 1987; Chang 1998). Consequently, they indicate that 

external governance mechanisms within the REIT industry do not function well. 

 Despite many excellent studies on REIT mergers, we still do not fully understand 

the motivation behind them. In theory, there are several reasons for an equity value 

maximizing company to undertake an acquisition: First, bidders may try to eliminate 

inefficient management of the target firms. However, as documented in Campbell, 

Ghosh, and Sirmans (2001), most REIT mergers are friendly transactions, which 

indicate that managers of target REITs agree with the merger proposal and admit their 

incapability. This implication counters intuitive. On the other hand, if inefficiency is 

the main reason, we should observe better performance after the merger in the long 

run. However, Campbell, Giambona, and Sirmans (2009) show long-term 

underperformance for REIT acquirers. Consequently, efficient management does not 
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stand to be the reason for REITs to conduct a merger. The second reason behind 

mergers is that bidding firms can use surplus funds or use up tax surpluses through 

merging with other companies. This explanation however does not apply to REITs 

either, as REITs are tax exempted and are required to pay out 95% of their taxable 

income to shareholders. Thus it should not be possible to take advantage of surplus 

funds or tax surpluses through mergers. The third reason behind mergers is that 

bidding firms can reduce risk through diversification by taking over firms in the other 

industries. However, this is not obtainable for REITs as their underlying assets are 

restricted to real estate only. REITs are therefore not allowed to diversify through 

non-real-estate operations.  

 While none of the previous three reasons behind mergers seem to apply to REITs, 

there are two left feasible, expansion and overconfidence. The fourth reason for a 

merger is that bidders may try to capture economies of scale and to grow through an 

expansion. Since REITs are restricted to income producing real estate business, 

acquiring real estate assets or companies is the most convenient method to grow. 

Consequently, horizontal mergers would be expected to be the most popular, and seem 

to be legitimate investment decisions. Thus, if the aim of a merger is for expansion, 

the stock market should respond to the merger announcement positively. In addition, 

we would expect REIT acquirers to be less vulnerable to overconfidence and they 

should not underperform non-acquiring REITs in the long run. However, Campbell, 

Giambona, and Sirmans (2009) show long-run underperformance of REIT acquirers. 

Consequently this rational deserves further examination. The last plausible reason 

behind mergers is the overconfidence of bidders. We suspect that REIT managers may, 

similarly to managers of other industries, be overconfident and engage in 

value-destroying mergers, especially when acquiring assets or companies is a popular 
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and legitimate solution for growth, making it is easier for managers to disguise their 

overconfidence and act at the cost of shareholders. The hubris hypothesis proposed by 

Roll (1986) explains the negative abnormal returns of bidders and the increased value 

for target firms. Following Roll (1986) several empirical studies, such as Hayward 

and Hambrick (1997) and Malmendier and Tate (2005), all document the 

overconfident behavior of managers who engaged in mergers generally based their 

decision on their firms’ past performance rather than on the potential value creation 

generated from the merger. 

 Based on the two plausible reasons behind REIT mergers above, we hypothesize 

that if REIT takeovers are mainly conducted for growth purposes, the market will 

respond positively and acquirers will, at the very least, not underperform 

non-acquiring REITs in the long run. However, if the mergers are conducted due to 

REIT managers’ overconfidence, we hypothesize that market perceives the merger as 

bad news and acquirers will underperform non-acquirers in the long run.  

 In order to clarify the motivation behind mergers, growth versus hubris, for 

acquirers within the REITs industry, we conduct the following tests: First, we examine 

the announcement effect for acquirers in REIT mergers, and then analyze their long 

term performances. Second, we examine what drives a REIT to become an acquirer, 

especially whether hubris proxies can explain the merger decision. Finally, we 

investigate insiders’ trading behavior before and after the merger transaction. If 

acquirers conduct mergers for expansion purposes, insiders would expect the 

company to grow with positive net present value projects. Insiders would therefore 

buy more of their own company’s shares before mergers and sell less afterwards. On 

the other hand, if insiders are overconfident, they would assume in error that the 

merger would create value, causing them to buy more shares before a merger, and sell 
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more shares to cut losses after the merger when they realize the merger has become 

ineffective and costly.  

 Our results show that REIT acquirers experience negative stock responses when 

the targets are public REITs. However, the announcement effect is significant and 

positive when the targets are private assets. Overall, all acquires underperformed the 

market or the industry in the long run. We further find that larger, more profitable, and 

less transparent firms with fewer lower cash flows are more likely to become 

acquirers. Finally, insiders of acquiring REITs purchase more company shares before 

mergers and sell more afterwards, indicating reverse trading behaviors. Overall, our 

findings support the hypothesis that managers of REITs acquire companies due to 

overconfidence.  

 Literature background about mergers is provided in section II, our data collection 

and description is described in section III, and the methodologies applied are 

presented in section IV. Section V presents the empirical results, while we conclude in 

section VI. 

 

II. Literature review and hypothesis  

The most interesting observation regarding mergers and acquisitions is the 

negative stock returns associated with bidding firms, which have been well 

documented in the literature. Jensen and Meckling (1976) state that there is an agency 

problem when managers of acquiring firms attempt to build up their empire through 

mergers. This may especially occur when their compensations are closely tied to the 

size of the firm. Jensen (1986) raises the issue of free cash flow, stating that since 

managers are reluctant to pay out cash to shareholders, they tend to over-invest. Roll 

(1986) argues that managers of acquiring firms overpay the targets due to personal 
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egos or the misevaluation of future synergies, which contribute to the negative returns. 

Travlos (1987) and Myers and Majluf (1984) find that acquiring firms who pay by 

exchanging stocks signal their shares are overvalued, causing the market to react 

negatively. Moller, Schlingemann, and Stulz (2004) show that managers of large firms 

are more likely to be entrenched, leading them to participate in value-destroying 

projects. McCardle and Viswanathan (1984) and Jovanovic and Braguinsky (2002) 

state that acquiring firms conduct mergers to keep up with competitors when their 

internal growth opportunities are exhausted. The above studies all aim to explain the 

negative effect merger announcements have on acquiring firms.  

In addition to the announcement effects, the post-merger performance has also 

been explored. In Agrawal, Jaffe, and Mandelker (1992), they find a 10% significant 

and negative performance over the five-year post-merger period, while Loughran and 

Vijh (1997) document a negative 25% return. Overall results do not seem to favor the 

effort of acquirers conducting mergers.  

 Different from the general findings for industries overall, Allen and Sirmans 

(1987) study mergers between REITs and find significant positive abnormal returns 

for acquirers. Campbell, Ghosh, and Sirmans (2001) take further step and find that the 

positive stock responses are only associated with mergers where private firms are 

targets and that are cash-financed transactions, while negative returns are still 

observed for acquirers taking over publicly traded firms and financed through stock 

exchanges. Campbell, Ghosh, Petrova, and Sirmans (2006) also find similar results 

using data from 1997 to 2006.  

 For the long term performance, Campbell, Ghosh and Sirmans (2003) show that 

most REIT mergers are not hostile and propose that the phenomenon of 

underperformance is due to poor external monitoring mechanisms. Giambona, and 

Sirmans (2009) show that all REIT acquirers are found to underperform during the 
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five year period after the merger announcement. However, Eichholtz and Kok (2008) 

argue that external monitoring mechanisms function just as in other industries as only 

poorly managed REITs become targets.  

 While the above shows that there have been many studies that investigate 

post-merger effects on acquiring firms, both in general and within specific industries, 

there have been very few studies that examine the ex-ante behavior of bidders. 

Seyhun (1990) examines the trading patterns of top corporate managers in bidding 

firms around merger announcements and finds top managers increase their net 

purchases rather than sales when investigating movement in managers’ personal 

accounts prior to merger announcements. He concludes that bidder managers do not 

know that they over pay for target firms. 

 Thus, from previous studies, we learn that bidding firms always encountered 

negative market reactions upon merger announcements and underperformed 

afterwards in the long run. However, what drives a firm to become an acquirer – and 

specifically an acquirer of their competitors within the same industry – remains 

inconclusive. We therefore examine the motivations behind mergers within a single 

industry (REITs) from the following perspectives. In order to compare our results 

with previous studies, we first examine the announcement effect and long run 

performance for REIT acquirers. We then further examine what drives a REIT to a 

takeover by applying the Probit model to our entire REIT sample which includes 

acquiring and non-acquiring REITs. This differs from previous studies as they 

examine acquiring firms only, while we in this manner include all potential acquirers 

in the sample. Under the hubris hypothesis, we expect that larger, less transparent, and 

more profitable REIT managers to be more likely to acquire companies or assets. If, 

however, acquiring firms undertake acquisitions in an attempt to grow, we should 

observe REITs with less growth opportunities as being the acquirers.  
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 Finally, we analyze the trading patterns of top corporate managers in acquiring 

REITs around the announcement of mergers to examine managerial intentions. If 

managers are overconfident about the takeover activity or conduct the merge for 

growth, they are expected to purchase more shares and sell fewer shares relative to 

their prior trading records as well as to their competitors in the same industry before 

the merge announcement. However, after the merger transaction, if acquiring 

managers are overoptimistic, they are expected to purchase fewer shares and sell more 

shares, relative to previous behavior and to competitors, while if the merger 

transaction is for growth and better performance is foreseeable, managers are 

expected to sell fewer shares, relative to precious behavior and to competitors. 

 

III. Data 

 We collect REIT merger and acquisition announcements for the period January 1, 

1983 to December 31, 2007 from the Securities Data Corporation (SDC) U.S. Merger 

and Acquisition database. We terminate our sample period in 2007 in order to allow 

for sufficient data to calculate the long run performance after mergers. To be included 

in our sample we require the acquirer to be a publicly traded U.S. REIT, the merger 

transaction must be completed, and there must be stock return data available from 

CRSP. All REITs included in our sample are collected from the CRSP/Ziman Real 

Estate Data Series, while all financial ratios are collected from Compustat. Financial 

analysts’ reports are collected from IBES, and information on insider transactions are 

collected from the U.S. Insiders Data of Thomson Reuters.  

While there are 5,046 merger events within our sample period, 3,159 events are 

removed due to insufficient data, leaving us with 1,887 events in our sample. Table 1 

presents the sample distribution each year from 1983 to 2007, where most takeover 

activities can be seen to have occurred within two periods, 1996 to 1999 and 2005 to 
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2006. In addition, we observe that most targets are private firms or assets, while only 

139 events are related to publicly traded REITs.  

[Insert Table 1 Here] 

 We create a non-acquiring control group which is made up of REITs that did not 

conduct a takeover that year. Because we need financial characteristics and analysts’ 

reports to employ the Probit analysis for both sample firms and control firms, the 

sample size in Table 2 is different than that of Table 1. There are 1,597 observations 

which include 393 acquiring REITs and 1,204 non-acquiring REITs.   

[Insert Table 2 Here] 

Table 3 shows that on average, for all REITs, the market value is US$1,210 

million, the Tobin’s Q ratio is 1.17, the leverage ratio is 1.89, profitability (return on 

assets) is 0.03, and cash flow defined as earnings before interest, taxes, depreciation, 

and amortization (EBITDA) over book value of assets is 0.07. There are about 19.46 

analysts’ reports for each REIT each year. We further test the difference in the ratios 

between the sample group and control group and report the results in Table 4. 

[Insert Table 3 Here] 

[Insert Table 4 Here] 

Table 4 shows that on average acquirers are larger in firm size, with a higher 

Tobin’s Q and a lower leverage ratio, are less transparent, more profitable, and have 

lower cash flows than non-acquirers. This indicates that larger and more profitable 

REITs with more growth opportunities and with asymmetric information are more 

likely to become acquirers. The Probit model applied to examine the factors driving 

the REIT mergers is introduced in the following section.  
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IV. Methodology 

IV.1 Announcement effect and long term performance 

 We use event-study methodology to analyze the stock price reaction of 

announcing firms. We estimate the market model for each sample firm using the 

equally weighted and value weighted CRSP market index over the 180-trading-day 

period (-190, -10). 

Following Campbell, Giambona, and Sirmans (2009), the long term performance 

is estimated by the following buy-and-hold abnormal return (BHAR) calculation: 

)( iTRERBHAR iTiT                                                  (1) 

where RiT is the buy-and-hold return for the acquiring firm i over T month(s), E(RiT) is 

the expected buy-and-hold return for the acquiring firm i over T month(s) proxied by 

the return from the reference portfolio, and T is the number of months after the merger 

announcement.  

 We follow Lyon et al. (1999) to form the reference portfolio1. We sort all REITs 

into nine deciles according to size and market-to-book ratio in the year before the 

merger, and then treat all non-acquirers in the same deciles as the event firm as the 

reference portfolio.     

The expected buy-and-hold return is defined as the arithmetic average of the 

compounded monthly returns of each firm in the reference portfolio: 
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where rjt is the return for firm j in the reference portfolio and p1i is the number of 

firms in the reference portfolio in month 1 (announcing month) for acquiring firm i. 

The firms in the reference portfolio do not change after the announcement.    

                                                       
1 We also use the method employed by Ikenberry, Lakonishok and Vermaelen (1995) to form the 
pseudo-portfolios to compute the empirical p value for BHARs, and the results are similar. 
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 The following t-statistic is used to test whether abnormal returns equal zero: 

nBHAR
BHARt

T

T
BHAR )(

                                       (3) 

where TBHAR is the average BHAR for all acquiring firms over T month(s),       

σ(BHART) is the standard deviation for those BHARs within T month(s), and n is the 

total number of events.  

IV.2 Analysis by Probit model 

 Rather than examining the acquirer REIT only, we include all REITs in the 

Probit model in order to determine what drives a REIT to become an acquirer ex-ante 

a merger. Our model differs from previous studies in that we include both acquirers 

and non-acquires as we are concerned with explaining the decision to merge, not just 

the ex-pose stock reactions. The probability of being an acquirer is linked to a set of 

explanatory variables as follows: 
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where y equals 1 if firm i is an acquirer in a merger event in year t (at least once in 

year t), and 0 otherwise,   is the cumulative distribution function of the standard 

normal distribution, SIZE is firm size, GROWTH is Tobin’s Q, LVG is the leverage 

ratio defined as long term debt over equity, PROF is the return on assets defined as 

net income over total assets, TRANS is the annual summation of all analysts’ reports 

for each REIT, CF is EBITDA over book value of assets, and HQ*HL is a dummy 

variable that equals 1 when the company has both a Tobin’s Q and leverage ratio that 

is higher than the median, and 0 otherwise.  

IV.3 Insider trading activity 

 Finally, we test whether insiders of acquiring firms change their trading 

propensities due to merger events. Insiders include chairmen, CEOs, CFOs, senior 
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vice presidents, etc., which make up levels 1, 2, and 3 as defined by Thomson Reuters. 

We apply an approximate randomization procedure following Seyhun (1990) to 

compare acquirers’ trading patterns with non-acquirers during the same time period, 

and the change in acquirers’ trading patterns over time with that of non-acquirers.  

 For each acquirer, we randomly select one non-acquiring firm from the reference 

portfolio and record its insider trading volume. We then calculate the mean trading 

volume for all matching firms. This procedure is repeated 1,000 times, after which the 

1,000 mean trading volume numbers form the distribution for purchased, sold, and net 

buying propensity. The 50th percentile of the trading volume distribution serves as the 

expected trading volume for each competitor’s trading behavior. For each trading 

propensity, we estimate distributions for five different intervals from 12 months 

before and 6 months after the merger announcement, specifically (-12, 6), (-6, 0), (-6, 

-3), (-3, 0), and (0, 3). 

 In addition to cross-sectional comparisons during a merger period, we also 

examine how insiders of acquiring firms change their trading activities between 

merger period and non-merger benchmark period relative to the change found in 

non-acquiring firms. The merger period lasts from 12 months prior to and 6 months 

after the announcement, i.e. (-12, 6), and the non-merger benchmark period lasts from 

36 months to 12 months before the merger announcement. 

 

V. Empirical Results 

VI.1 Announcement effect and long-term performance 

 In addition to examining the announcement effect of overall acquirers, we further 

analyze the stock price reactions of specific acquirers with different target firms. The 

first test is on whether targets are publicly traded REITs or private firms (or assets). 

The second test is on whether targets are in the same conglomerate as the acquirers. 
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The third test is on whether the targets are companies or assets if the targets are not 

publicly traded REITs. 

 The announcement effect results are reported in Table 5 where panel A shows the 

cumulative abnormal returns (CARs) for the full sample portfolio, and panel B and 

panel C report the results when the targets are publicly traded firms and private 

companies, respectively.  

[Insert Table 5 Here] 

 We observe a positive, though small, and significant announcement effect for the 

full sample portfolio. However the response becomes significantly negative when 

targets are publicly traded firms and significantly positive when targets are privately 

held companies. While improved management efficiency as proposed by Allen and 

Sirmans (1987) does not explain the public-to-public merger results, it does help 

explain the results for public-to-private mergers. We also observe that the negative 

coefficients in panel B are almost 6 times larger than those in panel C, which indicates 

that though managers may be capable of managing private assets or companies, the 

efficiency improvement is much smaller than their incapability in managing public 

targets.   

 We further examine how the market responds when the acquirers and the targets 

belong to the same conglomerate 2  for public-to-public and public-to-private 

transactions. The results are reported in Table 6 (the public-to-public portfolio) and 

Table 7 (the public-to-private portfolio). 

[Insert Table 6 Here] 

 In Table 6 we observe that the negative and significant response in panel B of 

Table 5 is the result of mergers where targets and acquirers do not belong to the same 

                                                       
2 We distinguish whether the acquirers and the targets belong to the same conglomerate by their parent 
company names and CUSIP numbers. 
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conglomerate. A merger within a conglomerate may be considered as part of a 

corporate restructuring and should therefore not destroy firm value.  

 

[Insert Table 7 Here] 

 In terms of the public-to-private mergers, Table 7 shows that when targets are 

private firms no significant responses are found at all. However, when targets are 

assets, positive and significant effects are associated with the transactions outside the 

conglomerates. We find that the market is efficient in distinguishing between related 

and unrelated party mergers. 

 Table 8 presents the long-term performance results, where we can see that 

overall, acquirers perform poorly (panel A). However, when looking at 

public-to-public vs. public-to-private transactions (panel B), the negative results are 

only found in the latter, while no positive or negative long run performance is 

observed for the former. The lack of positive or negative results for public-to-public 

transactions may be due to the market fully reflecting negative expectations upon the 

merger announcement, and thus no further reactions are detected afterwards. When 

looking at public-to-private transactions, we can see that the market overestimates the 

synergy upon transaction announcement and then corrects its expectations in the long 

run.    

[Insert Table 8 Here] 

 If the merger was for growth and created synergies, the market should respond 

positively upon the merger announcement and acquirers should outperform their 

counterparties afterwards, while we show that acquirers either experience negative 

stock returns at the time of the announcement and/or underperform their competitors 

after the takeover. Combining the negative stock reactions from the merger 

announcement for public-to-public portfolio and the long-term under performance for 
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public-to-private portfolios, we conclude that the market does not appreciate the 

merger transaction. We therefore conjecture that acquiring REITs’ intent behind 

mergers is due to overconfidence in their ability to create value.  

VI.2 Probit model results 

 As mentioned, we investigate the probability of companies becoming acquirers 

by examining all REITs through the application of Probit model analysis. We expect 

that overconfident managers intend to conduct mergers when a company is more 

profitable and less transparent.   

 Model 1 of Table 9 shows that larger and less transparent REITs with higher 

leverage and profitability ratios and lower cash flows are more likely to conduct 

mergers. Similar results are observed in model 2, though the coefficients of 

profitability and cash flow become insignificant.  

[Insert Table 9 Here] 

[Insert Table 10 Here] 

 We further apply a random effect Probit model to control for unobservable firm 

specific characteristics and winsorize3 the data to eliminate the influence of outliers. 

Table 10 show the result that is similar to those presented in Table 9.  The significant 

positive coefficients for both the size and the profitability shown in Tables 9 and 10 

are in line with the hubris hypothesis which implies that managers of larger firms are 

more entrenched and are more likely to participate in mergers. The hypothesis also 

suggests that managers of firms with better prior performance are more likely to 

engage in mergers. The negative coefficients for transparency are also consistent with 

the hubris hypothesis, which suggests that managers in low-transparent firms are more 

likely to be affected by hubris problems and hence participate in mergers.  

  
                                                       
3 We use 1% and 99% as the upper and lower bounds when trimming the distribution for each variable. 
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VI.3 Propensity of insider trading 

 In addition to examining the market response and the probability of becoming an 

acquirer, we further analyze the behavior of managers in trading their own companies’ 

shares. We expect that if managers overestimate merger synergies, they will purchase 

more shares in advance and then sell more shares after the event when compared to 

their prior trading records and relative to those of non-acquirers.   

 Table 11 presents the mean trading volume for purchases and sales by insiders of 

acquirers and non-acquires in each time interval.  

[Insert Table 11 Here] 

 We observe that on average insiders of acquiring firms purchased more shares 

than those of non-acquirers by around 10,948 (47,126 vs. 36,178) shares and sold 

fewer shares by around 4,413 (-22,527 vs. -26,940) shares in the overall/first interval 

(-12, 6), i.e. from 12 months prior to and 6 months after the merger. When this 

interval is further broken down, we see similar behavior prior to the merger (the 

second, third, and fourth intervals), with the greatest difference between insider 

purchases being found in the 6 to 3 month interval prior to the event . However, when 

looking at the interval after the merger event (the fifth interval) we see that the 

situation is reversed: Insiders of acquirers only purchased 15,274 shares relative to 

61,440 shares traded by non-acquirer insiders, and insiders of acquirers sold 25,975 

shares compared to the 7,791 shares sold by their counterparties.  

 The statistics in Table 11 support our inference regarding the hubris hypothesis 

and its effect in REIT mergers. The evidence shows that insiders are optimistic about 

the takeovers and are willing to invest more wealth in their own companies’ stock 

before the merger announcement relative to their counterparties. However, after the 

merger is complete they realize that they were overly optimistic and begin 

withdrawing their personal capital by selling more shares than their counterparties.  
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 We first test the difference of trading behavior between acquiring REITs and 

non-acquiring REITs during the same time intervals. Then we estimate the time series 

difference, where the trading volume during the period three years to one year before 

the merger is used as a benchmark period. The time series change in trading volume 

of acquirers between the benchmark and merger period is then compared with that of 

non-acquiring REITs. Table 12 reports the result for the full time period, as well as the 

periods prior to and after the merger. The trading share numbers for the non-acquiring 

firms are shown in parentheses.  

[Insert Table 12 Here] 

 In the cross-sectional comparison for the full time period, the difference of net 

trading volume (the sum of purchases and sales) between acquirers and non-acquires 

is not significant. However, the differences become significant when the comparison 

is time specific. We observe that the purchase volume of acquirers is significantly 

larger than that of non-acquirers prior to the merger, i.e. in the second, third, and 

fourth intervals, but not after the merger. In terms of selling volume, the difference is 

significantly larger only after the merger. Overall, the evidence of net trading volume 

shows that compared with non-acquirers during the same period prior to a merger, 

insiders of acquirers are quite confident about the merger decision and invest more in 

their own companies’ shares. However, as synergy creations are not as large as 

expected, the insiders withdraw capital after the merger and sell significantly more 

shares than non-acquirers. 

 In the time series comparison we observe no significant difference in terms of 

purchase or selling volume when looking at the full time period. However, the 

findings are quite different before and after the mergers. In terms of purchase volume, 

the results for interval 2 show that insiders of acquirers purchased 22,807 more shares 

than they did during the period three to one years before the merger, while insiders of 
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non-acquires purchased 3,591 fewer shares; the difference between these two groups 

is significant. Similar results are observed in interval 3, though not in interval 4. After 

the merger, interval 5 shows purchase volume to be significantly lower than the 

benchmark period by 27,652 shares, while the non-acquirers are only found to be 

lower by 2,664 shares. In terms of selling volume, we observe that insiders of 

acquirers sell fewer shares than those of non-acquirers at the period before as well as 

after the merger and that their comparison is not significant. However, the net trading 

figures shows that overall, before the merger, insiders of acquirers buy more shares 

than in the benchmark period and this difference is significantly larger than what did 

by non-acquirers in intervals 2 and 3. After the merger, insiders of acquirers buy fewer 

shares than before and this reduction is larger than their counterparties.  

 The overall results from the cross-sectional and time series comparisons provide 

evidence on the overconfidence of insiders of acquirers who intend to buy more 

shares before the merger and sell more afterward.   

 

VI. Conclusions 

 In contrast with numerous studies that find significant negative return for 

acquirers of industrial firms, real estate literature documents a statistically significant 

positive average returns for REIT acquirers with private companies and assets as 

underlying targets. However, in the long run, the acquirers underperform their 

counterparties, non-acquirers. The literature further documents that most REIT 

mergers are friendly transactions and hostile takeovers are rarely observed. Although 

the post merger situation has been analyzed, what motivates mergers between REITs 

has been unclear.  

 This paper examines the motivation of REIT acquirers beyond friendly merger 

observations. We propose two legitimate reasons for REIT takeovers: for a company’s 
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growth intention or due to its managers’ overconfidence. We first examine acquirers’ 

combined effect of announcement response and long term performance. While the 

results show significant negative stock returns and non-positive long term 

performance for acquirers when they merge public companies, significant positive 

stock returns and significant negative long term performance are observed when the 

targets are private companies or assets. Together, the evidence supports the hubris 

hypothesis that managers overestimate synergies created through mergers. The market 

realizes the merger is a value destroying event immediately when the targets are 

publicly traded companies as they are more transparent and easier to evaluate. 

However, when it is a public-to-private transaction, investors first believe managers 

are capable of managing the acquired firms or assets, which are less transparent. This 

confidence is lost in the long run however, when managers’ overconfidence is 

revealed.  

 Our second step is to examine what drives a REIT to become an acquirer by 

applying the Probit model to acquiring and non-acquiring REITs. The evidence shows 

that larger, more profitable, and less transparent REITs conduct takeovers. The hubris 

hypothesis is again justified as managers of larger and profitable REITs usually are 

more confident in expansions, especially when there are fewer analyst reports 

available in the market.  

 Lastly, in addition to the market reactions, we investigate managerial intentions 

by analyzing the trading behavior of insiders of acquirers. We find that, when 

comparing with non-acquirers during the same time period, insiders of acquirers are 

optimistic about the merger transaction and purchase more shares of their own 

companies before the announcement. However, the insiders sell more shares after the 

merger. Similar results are observed when we test the time series trading volume 

change in current and benchmark period between acquirers and non-acquirers. The net 
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trading figures shows that overall, before the merger, insiders of acquirers buy more 

shares than in the benchmark period and this difference is significantly larger than 

what did by non-acquirers. After the merger, insiders of acquirers buy fewer shares 

than before and this reduction is larger than their counterparties. Thus, the insider 

trading behavior also supports the hubris hypothesis, as we initially observe net 

purchasing behavior and net selling behavior afterwards.  

 Overall, our evidence supports the hubris hypothesis, where the acquiring 

managers undertake takeover activities for their own personal benefit instead of to 

enhance stockholder’s wealth.   
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Table 1 
Distribution of the Merger Events from 1983 to 2007 

This table presents the distribution of the merger events from 1983 to 2007. The 
public-to-public observations are transactions where the acquirer and target are both 
publicly traded companies. The public-to-private observations are transactions where the 
acquirer is a publicly traded company and the target is a privately held company or asset.  

Year Total Obs. Public-to-public Public-to-private 

1983         6        1         5 

1984         2        1         1 

1985         1        1         0 

1986         3        0         3 

1987         1        0         1 

1988         8        1         7 

1989         8        2         6 

1990         7        0         7 

1991        10        1         9 

1992        15        3        12 

1993        20        0        20 

1994        71        6        65 

1995        68        9        59 

1996       148       24       124 

1997       331       19       312 

1998       383       18       365 

1999       120       11       109 

2000        44        7        37 

2001        34        5        29 

2002        66        4        62 

2003        74        4        70 

2004        78        7        71 

2005       148        7       141 

2006       171        6       165 

2007        70        2        68 

Total      1,887      139      1,748 
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Table 2 

Distribution of Acquirers and Non-acquirers from 1983 to 2007 
We create a control group which includes the REITs that did not conduct any takeovers 
that year. Those non-acquirers become our matching firms.  

Year Total Obs. Non-acquirers Acquirers 

1983 15 14 1 

1984 25 23 2 

1985 22 22 0 

1986 26 24 2 

1987 30 30 0 

1988 41 39 2 

1989 42 40 2 

1990 34 31 3 

1991 35 33 2 

1992 34 30 4 

1993 34 31 3 

1994 38 34 4 

1995 69 51 18 

1996 50 32 18 

1997 21 15 6 

1998 51 25 26 

1999 67 50 17 

2000 72 62 10 

2001 71 61 10 

2002 96 75 21 

2003 118 86 32 

2004 130 94 36 

2005 160 100 60 

2006 164 93 71 

2007 152 109 43 

Total 1,597 1,204 393 
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Table 3 
Summary Statistics 

Variable Y is a dummy variable that equals 1 if a firm acquires others in a given year and 0 otherwise. 
MV (market value) is calculated by multiplying market price and outstanding shares. Tobin’s Q ratio is 
the market value of equity and the book value of debt divided by the book value of assets. LVG 
(leverage ratio) is the long-term debt over total equity. PROF (return on assets) is the net income over 
total assets. TRANS (transparency) is the summation of all analysts’ reports for each REIT in each 
year. CF (cash flow ratio) is the earnings before interest, taxes, depreciation, and amortization 
(EBITDA) over the book value of assets. HQ*HL is a dummy variable that equals 1 when the 
observation has both a Tobin’s Q ratio and leverage ratio higher than the median, and 0 otherwise. All 
data are at the end of year t-1 and year t is the year in which the acquirer announces the merger. N 
indicates the number of observations. 

Variables N Mean S.D. Maximum  Minimum 

Y    1,597  0.25 0.00 0.43 0.00 

MV (mil.)    1,597  1,210.61 497.69 2,089.02 0.95 

Tobin’s Q    1,597  1.17 1.09 0.39 0.08 

LVG    1,597  1.89 1.04 10.26 -289.44 

HQ*HL    1,597  0.39 0.00 0.49 0.00 

PROF    1,597  0.03 0.03 0.08 -1.57 

TRANS    1,597  19.46 11.00 26.33 1.00 

CF    1,597  0.07 0.07 0.07 -1.54 
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Table 4 
Characteristic Comparison between Acquirers and Non-acquirers 

The variable definitions are the same as in Table 3. The sample consists of a panel of 1,597 observations from 1983 to 2007. We report the 
mean difference by the p-value assuming unequal variance and the median difference by the p-value for the nonparametric Wilcoxon 
z-statistic. 

 

Non-acquirers 

(y = 0) 

Acquirers 

(y = 1) 

Test of mean 

difference 

Test of median 

difference 

Variables Mean Median N  Mean Median N 

Mean 

Difference p-value p-value 

MV (mil.) 1,043.67 394.70 1,204 1,722.07 887.83 393 678.40 0.00 *** 0.00 *** 

Tobin’s Q 1.16 1.07 1,204 1.21 1.15 393 0.06 0.00 *** 0.00 *** 

LVG 1.99 1.01 1,204 1.58 1.14 393 -0.41 0.28  0.00 *** 

HQ*HL 0.35 0.00 1,204 0.51 1.00 393 0.16 0.00 *** 0.00 *** 

PROF 0.03 0.03 1,204 0.03 0.03 393 0.01 0.04 ** 0.78  

TRANS 21.70 12.00 1,204 12.60 8.00 393 -9.10 0.00 *** 0.00 *** 

CF 0.07 0.07 1,204 0.06 0.06 393 -0.01 0.02 ** 0.00 *** 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 5 
The Cumulative Abnormal Returns (CARs) for Acquirers Around Merger 

Announcements 
This table reports the cumulative abnormal returns (CARs) as a percentage for 1,887 acquiring REITs. We 
apply standard event study methodology through the use of the market model. The estimation period is from 
day -190 to day -10 and the CRSP NYSE/AMEX/NASDAQ value-weighted and equal-weighted indices are 
proxies for the market index. We examine the response for the full-sample portfolio, the public-to-public 
portfolio, and the public-to-private portfolio. For each portfolio, we calculated the CARs for 4 different 
event windows, 5-day (day -2 to +2), 3-day (day -1 to +1), 2-day (day 0 to day +1), and 1-day (day 0). For 
each event window, the CAR is the sum of the abnormal returns during the event window.  

NARCAR
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T
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iji /
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Panel A Full-sample Portfolio 

Value-weighted Equal-weighted 

 N=1,887  N=1,887  

CARs t-value CARs t-value 

5-DAY(-2,2) 0.20% * 1.85 0.22% ** 2.08 

3-DAY(-1,1) 0.12%  1.3 0.14%  1.53 

2-DAY(0,1) 0.17% ** 2.19 0.19% ** 2.4 

1-DAY(0) 0.07%   1.24 0.07%   1.3 

Panel B Public-to-public Portfolio 

  N=139  N=139   

  CARs t-value CARs t-value 

5-DAY(-2,2) -1.40% *** -2.56 -1.30% ** -2.41 

3-DAY(-1,1) -1.20% *** -2.58 -1.20% *** -2.53 

2-DAY(0,1) -1.10% *** -2.63 -1.10% *** -2.62 

1-DAY(0) -0.60% * -1.81 -0.60% * -1.83 

***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 5 (continued) 

Panel C Public-to-private Portfolio 

    N= 1,748  N= 1,748 

  CARs t-value CARs t-value 

5-DAY(-2,2) 0.32% *** 3.04 0.34% *** 3.22 

3-DAY(-1,1) 0.22% *** 2.54 0.24% *** 2.75 

2-DAY(0,1) 0.27% *** 3.54 0.29% *** 3.75 

1-DAY(0) 0.13% ** 2.35 0.13% ** 2.43 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 6 
The Cumulative Abnormal Returns (CARs) for the Public-to-Public Portfolio 

We differentiate the response between acquirers of the public-to-public portfolio according to whether 
acquirers and targets belong to the same conglomerate (the acquirer and the target have the same parent 
company or their parent companies belong to the same company) or not.  

Panel A Same Conglomerate 

Value-weighted Equal-weighted 

 N= 23  N= 23  

CARs t-value CARs t-value 

5-DAY(-2,2) 0.63%  0.59 0.79%  0.76 

3-DAY(-1,1) 0.60%  0.68 0.72%  0.82 

2-DAY(0,1) 0.16%  0.21 0.22%  0.3 

1-DAY(0) 0.42%   0.61 0.48%   0.7 

Panel B Different Conglomerate 

 N= 116  N= 116 
 

CARs t-value CARs t-value 

5-DAY(-2,2) -1.80% *** -2.93 -1.70% *** -2.83 

3-DAY(-1,1) -1.60% *** -2.96 -1.60% *** -2.96 

2-DAY(0,1) -1.40% *** -2.83 -1.30% *** -2.85 

1-DAY(0) -0.90% ** -2.12 -0.90% ** -2.15 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 7 

The Cumulative Abnormal Returns (CARs) for the Public-to-Private Portfolio 
We differentiate the response of acquires of the public-to-private portfolio according to whether the target is a company or an asset and whether they belong to the same conglomerate (defined in 
Table 6) or not. 
 

Panel A Target-company Portfolio 

 All Acquirers Same Conglomerate Different Conglomerate 

Value-weighted  Equal-weighted Value-weighted Equal-weighted Value-weighted Equal-weighted 

 N= 195   N= 195  N= 34  N= 34  N= 161  N= 161  

CARs  t-value  CARs  t-value CARs  t-value CARs  t-value CARs  t-value CARs  t-value 

5-DAY(-2,2) -0.01%  0.00  0.09%  0.19 1.47%  0.81 1.36%  0.75 -0.30%  -0.8 -0.20%  -0.5 

3-DAY(-1,1) 0.20%  0.56  0.27%  0.78 1.11%  0.77 1.01%  0.69 0.00%  0.01 0.12%  0.39 

2-DAY(0,1) 0.38%  1.33  0.45%  1.54 1.29%  1.06 1.28%  1.03 0.19%  0.8 0.27%  1.14 

1-DAY(0) 0.19%  0.74  0.22%  0.87 1.34%  1.09 1.35%  1.09 -0.06%  -0.4 -0.02%  -0.1 

Panel B Target-asset Portfolio 

 All Acquirers Same Conglomerate Different Conglomerate 

 N=  1,553   N=  1553  N= 46  N= 46  N=1,507  N=1507 
 

CARs t-value  CARs t-value CARs t-value CARs t-value CARs t-value CARs t-value 

5-DAY(-2,2) 0.37% *** 3.47  0.37% *** 3.56 0.22%  0.42 0.06%  0.11 0.37% *** 3.45 0.38% *** 3.58 

3-DAY(-1,1) 0.23% *** 2.56  0.24% *** 2.69 0.59%  1.26 0.48%  1.02 0.21% ** 2.39 0.23% *** 2.56 

2-DAY(0,1) 0.26% *** 3.29  0.27% *** 3.42 0.60%  1.58 0.54%  1.39 0.25% *** 3.09 0.26% *** 3.25 

1-DAY(0) 0.12% ** 2.3  0.12% ** 2.31 0.39% * 1.63 0.33%  1.41 0.11% ** 2.09 0.11% ** 2.14 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 8 

The Long-term Performance (BHARs) for Acquirers after a Merger 
This table reports the results for the long-term buy-and-hold returns as a percentage. We follow the 
method presented in Lyon et al. (1999) to calculate the acquirers’ BHARs. We sort all REITs into 
nine deciles according to size and market-to-book ratio in the year before the merger, and then treat 
all non-acquirers in the same deciles with the event firm as the reference portfolio. The BHARs are 
calculated as follows: 

)( iTRERBHAR iTiT 
 where RiT is the buy-and-hold return for acquiring firm i over T month(s), E(RiT) is the expected 

buy-and-hold return for acquiring firm i over T month(s) proxied by the return from the reference 
portfolio, and T, from 1 to 60, is the number of months after the merger announcement.  

Panel A. Full-sample Portfolio 

Month N BHARt t 

1 1,041 -0.30% -1.77 * 

2 1,041 -0.73% -3.31 *** 

3 1,041 -0.57% -2.2 ** 

4 1,041 -0.62% -2.12 ** 

5 1,041 -0.63% -1.91 * 

6 1,041 -0.59% -1.58  

12 1,040 -0.54% -1.02  

24 1,038 -0.22% -0.26  

36 981 -0.98% -0.89  

48 855 -3.94% -2.68 *** 

60 758 -4.41% -2.23 ** 

Panel B. Public-to-public Portfolio and Public-to-private Portfolio 

Month N Public-to-public t  N Public-to-Private t 

1 88 -0.20% -0.3  953 -0.31% -1.76 * 

2 88 -0.50% -0.54  953 -0.75% -3.33 *** 

3 88 -0.51% -0.51  953 -0.57% -2.15 ** 

4 88 -0.38% -0.35  953 -0.64% -2.12 ** 

5 88 -0.29% -0.22  953 -0.66% -1.94 ** 

6 88 0.21% 0.16  953 -0.66% -1.71 * 

12 88 0.52% 0.26  952 -0.64% -1.16  

24 88 2.82% 0.88  950 -0.50% -0.58  

36 86 4.45% 1.1  895 -1.50% -1.31  

48 80 1.85% 0.37  775 -4.54% -2.95 *** 

60 74 5.84% 0.96  684 -5.52% -2.64 *** 
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Table 9 
Determinants of Firms Becoming Acquirers  

– The Probit Analysis 
We estimate the probability of becoming an acquirer by the following Probit model:  

)                                   

*()1(Prob

171615

41312110









ttt

ttt

CFTRANSPROF

HLHGLVGGROWTHSIZEXy




 

where y=1 for acquirers and y=0 for non-acquirers and  is the cumulative distribution function of 
the standard normal distribution. Variables are as defined in Table 3. The percentage correct-predicted 
index is defined as the number of correct predictions over total number of observations. The t-statistic
is shown in parenthesis. 

Parameter Model 1 Model 2 

Intercept -2.16 *** -2.12 *** 

 (-10.19)  (-3.87)  

SIZE 0.30 *** 0.26 *** 

 (9.89)  (6.65)  

GROWTH -0.03  -0.06  

 (-0.28)  (-0.47)  

LVG 2.64 ** 2.34 * 

 (2.27)  (1.84)  

HQ*HL 0.00  0.00  

 (-0.73)  (-0.77)  

PROF 0.16 ** 0.10  

 (1.97)  (1.11)  

TRANS -0.02 *** -0.02 *** 

 (-7.33)  (-7.00)  

CF -3.63 *** -2.22  

 (-2.90)   (-1.42)   

Year Dummies No Yes 

All (Obs.) 1,597 1,597 

Y = 0 (Obs.) 1,204 1,204 

Y = 1 (Obs.) 393 393 

% Correct Predicted 

All 75.20% 76.46% 

Y = 0 96.10% 95.10% 

Y = 1 11.20% 19.34% 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 10 
Determinants of Firms Becoming Acquirers   

– The Random Effect Probit Model 
We estimate the probability of a firm becoming an acquirer by the random effect Probit model. Model 1 and 
Model 2 show the results for the entire data set and Model 3 and Model 4 show the results using winsorized 
data. We use 1% and 99% as the upper and lower bounds when trimming the distribution for each variable. 
Variables are as defined in Table 3. The t-statistic is shown in parenthesis.  

 Random effect Winsorized and Random effect 

  Model 1 Model 2 Model 3 Model 4 

Intercept -2.68 *** -2.65 *** -2.61 *** -2.65 *** 

 (-7.75)  (-3.61)  (-7.09)  (-3.57)  

SIZE 0.35 *** 0.29 *** 0.35 *** 0.29 *** 

 (6.93)  (4.13)  (6.78)  (4.14)  

GROWTH 0.00  -0.17  0.09  -0.26  

 (0.02)  (-0.69)  (0.62)  (-1.02)  

LVG 0.00  0.00  -0.04 ** -0.06 ** 

 (-0.63)  (-0.71)  (-1.99)  (-2.31)  

HQ*HL 0.08  0.02  0.09  0.05  

 (0.72)  (0.15)  (0.83)  (0.37)  

PROF 5.58 *** 5.43 *** 3.38 * 4.18 * 

 (3.19)  (2.81)  (1.61)  (1.83)  

TRANS -0.02 *** -0.02 *** -0.02 *** -0.02 *** 

 (-4.99)  (-4.27)  (-5.03)  (-4.39)  

CF -6.38 *** -4.46 * -6.53 *** -2.84  

 (-3.28)   (-1.70)   (-2.62)   (-0.99)   

Year Dummies No Yes No Yes 

All (Obs.) 1,597 1,597 1,597 1,597 

Y = 0 (Obs.) 1,204 1,204 1,204 1,204 

Y = 1 (Obs.) 393 393 393 393 

Log Likelihood Ratio 

 -710.80  -672.06 -709.14 -670.56 
***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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Table 11 

Insider Trading Around Merger Announcements 
This table presents the trading activities of insiders around merger announcements. The intervals show the 
months prior to (negative) or after (positive) the merger announcement: The first interval covers the period 
before and after the merger announcement, the next 3 intervals cover time periods prior to the announcement, 
and the last interval covers the time period after the announcement. We calculate the average volumes of 
shares purchased and sold for both acquirers and non-acquirers for each time interval. The standard deviation 
is shown in parenthesis. N is the number of firms.  

  Acquirers (Sample) Non-Acquirers (Control) 

Interval N Avg. Purchased Avg. Sold N Avg. Purchased Avg. Sold 

1 (-12,6) 187 47,125.99 -22,527.30 172 36,177.73 -26,939.63 
Total 

   (1,829,856.40) (-352,252.21)  (1,679,968.33) (-376,513.02)

2 (-6,0) 177 65,734.11 -22,586.04 163 16,824.05 -37,316.93 

   (2,306,359.49) (-366,060.07)  (250,860.04) (-452,180.08)

3 (-6,-3) 170 88,065.46 -24,830.70 158 17,845.45 -32,493.83 

   (3,064,913.63) (-298,038.79)  (237,771.29) (-414,932.24)

4 (-3,0) 174 42,434.97 -20,699.44 150 15,683.90 -42,701.46 

Prior 

   (1,033,377.85) (-414,701.50)  (264,716.97) (-490,415.95)

5 (0,3) 176 15,274.69 -25,975.14 153 61,440.36 -7,791.63 
After 

   (144,182.65) (-361,669.46)  (2,733,483.03) (-55,456.69)



 

  36

    

Table 12 
Cross-sectional and Time-series Propensity of Insider Trading  

This table reports the insider trading volume around merger announcements. We apply an approximate randomization procedure following Seyhun (1990) to compare acquirers’ 
normal trading patterns with non-acquirers at the same time, and the change in acquirers’ trading patterns over time compared with that of non-acquirers. The non-acquiring firm is 
chosen randomly from the reference portfolio. We sort all REITs into nine deciles according to size and market-to-book ratio in the year before the merger, and then treat all 
non-acquirers in the same deciles with the event firm as the reference portfolio. For the cross-sectional comparison, the number in parenthesis is the 50th percentile of the trading 
volume distribution from the randomization procedure for non-acquirers. For the time-series comparison, the number in parenthesis is the mean difference in trading volume between 
the merger period and the benchmark period lasting from 36 months to 12 months before the merger announcement. The interval (-12, 6) represents the time interval from 12 months 
before to 6 months after the merger announcement. 

  Cross-sectional Comparison  Time-series Comparison 
   Interval Purchase Sale NET Purchase Sale NET 

47,125.99   -22,527.30 * 24,598.69   4,199.00   9,150.20 13,349.20   

Total 1 (-12,6) 
(12,707.10)   (-9,392.42)   (3,272.36)   (64.33)   (8,724.47) (9,059.34)   

65,734.11 *** -22,586.04 * 43,148.07 *** 22,807.12 *** 9,091.46 31,898.58 ** 

 2 (-6,0) 
(9,327.82)  (-10,363.61)  (-2,67.51)  (-3,591.43)  (7,879.55) (5,218.22)  

88,065.46 *** -24,830.70 * 63,234.76 *** 45,138.47 *** 6,846.80 51,985.27 *** 

 3 (-6,-3) 
(9,276.56)  (-8,404.36)  (931.15)  (-3,642.69)  (9,019.37) (6,583.36)  

42,434.97 ** -20,699.44  21,735.53 * -492.02  10,978.06 10,486.04  

Prior 

 4 (-3,0) 
(8,961.05)   (-10,212.23)   (-1,067.47)   (-3,958.19)   (7,212.13) (3,466.31)   

15,274.69  -25,975.14 *** -10,700.46 *** -27,652.30 ** 5,702.36 -21,949.94 * 

After 5 (0,3) 
(10,255.23)  (-6,664.90)  (3,780.85)  (-2,664.02)  (11,938.44) (9,985.21)  

***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively. 
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