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 5.5 Robustness Check: USA REIT Asset Sub-Class Analysis
The preceding sections provide a comprehensive analysis of the static and dynamic resilience of REITs in various countries.  This offers a broader perspective of the performance of these REITs before, during, and after each of the three crises.  
As REITs constitute diverse asset sub-classes, to deepen our analysis and enhance the reliability and generalisation of our findings, we conduct a robustness check for consistency in the performance of the constituent assets. The data on the monthly performance of US retail, office, industrial, and residential sub-sectors were collected from the National Association of Real Estate Investment Trusts (NAREIT). As discussed earlier, the United States REIT has established asset sub-classes with a complete dataset that includes residential property. Further, the US has the biggest economy in the world and the biggest investable property market on the American continent, with an exemplary REIT (Marzuki and Newell, 2017).  Therefore, we case-studied the United States REIT using core property asset classes such as retail, office, industrial, and residential. Using NAREIT monthly total return indices of these assets, we calculate the monthly performance and return-risk indices for each asset subclass for the three crises being investigated. The results are reported in Tables 5 and 6.
Table 5: USA REIT Sub-Asset Class Monthly Performance 
	
	Retail 
	Office 
	Industrial 
	Residential

	
Crisis 1: September 11 Attacks in the United States

	Pre-September 11 Attacks
	2.37%
	1.37%
	0.80%
	1.70%

	September 11 Attacks
	2.04%
	-0.15%
	1.94%
	0.14%

	Post-September 11 (12 Months)
	2.34%
	1.20%
	0.85%
	0.87%

	Post-September 11 (24 Months)
	2.24%
	1.27%
	1.60%
	1.00%

	
Crisis 2: Global Financial Crisis (GFC)

	Pre-Global Financial Crisis
	1.23%
	1.15%
	0.93%
	0.92%

	Global Financial Crisis
	-4.69%
	-4.23%
	-4.20%
	-3.46%

	Post-Global Financial Crisis (12 Months)
	7.61%
	7.30%
	6.48%
	6.42%

	Post-Global Financial Crisis (24 Months)
	4.79%
	4.37%
	4.39%
	4.76%

	
Crisis 3: COVID-19 Pandemic

	Pre-COVID-19
	0.92%
	2.38%
	3.46%
	2.32%

	COVID-19 (Jan 2020 to Dec 2021)
	1.37%
	0.31%
	2.69%
	1.70%

	COVID-19 (Jan 2020 to May 2023)
	0.37%
	-1.47%
	1.12%
	0.21%

	Post-COVID-19 (June 2023 to Jan 2024)
	1.74%
	3.32%
	1.09%
	0.26%






Table 6: USA REIT Sub-Asset Class Monthly Return-Risk 
	
	Retail 
	Office 
	Industrial 
	Residential

	
Crisis 1: September 11 Attacks in the United States

	Pre-September 11 Attacks
	0.77
	0.33
	0.22
	0.48

	September 11 Attacks
	0.64
	-0.03
	0.50
	0.03

	Post-September 11 (12 Months)
	0.81
	0.31
	0.36
	0.18

	Post-September 11 (24 Months)
	0.44
	0.28
	0.33
	0.24

	
Crisis 2: Global Financial Crisis (GFC)

	Pre-Global Financial Crisis
	0.22
	0.21
	0.18
	0.16

	Global Financial Crisis
	-0.35
	-0.36
	-0.17
	-0.32

	Post-Global Financial Crisis (12 Months)
	0.58
	0.66
	0.55
	0.74

	Post-Global Financial Crisis (24 Months)
	0.47
	0.49
	0.45
	0.65

	
Crisis 3: COVID-19 Pandemic

	Pre-COVID-19
	0.22
	0.55
	0.73
	0.66

	COVID-19 (Jan 2020 to Dec 2021)
	0.11
	0.04
	0.45
	0.24

	COVID-19 (Jan 2020 to May 2023)
	0.04
	-0.17
	0.15
	0.03

	Post-COVID-19 (June 2023 to Jan 2024)
	0.26
	0.29
	0.13
	0.05



The results are generally coherent with our findings about the United States REIT, as there is a lack of static and dynamic resilience for most sectors across the three crises. These results generally confirm the robustness of our main findings.
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Appendix 1: Results of the ARDL Bounds Cointegration Test
	Dependent Variable
	F-Statistic
	Bounds
	10%
	5%
	1%


	Australia REIT
	10.54***

10.54***
	Lower Bound 

Upper Bound
	2.71

3.45
	3.23

4.05
	4.35

5.39


	Singapore REIT

	9.87***

9.87***
	Lower Bound 

Upper Bound
	2.75

3.45
	3.25

4.06
	4.46

5.41


	France REIT
	16.26***

16.26***
	Lower Bound 

Upper Bound
	2.74

3.45
	3.29

4.07
	4.53

5.48


	Germany REIT

	14.37***

14.37***
	Lower Bound 

Upper Bound
	2.75

3.50
	3.30

4.10
	4.61

5.56


	Italy REIT
	22.21***

22.21***
	Lower Bound 

Upper Bound
	2.75

3.50
	3.30

4.10
	4.61

5.56


	United Kingdom REIT

	11.67***

11.67***
	Lower Bound 

Upper Bound
	2.74

3.47
	3.29

4.07
	4.59

5.59


	Canada REIT
	6.64***

6.64***
	Lower Bound 

Upper Bound
	2.85

3.62
	3.48

4.34
	4.95

6.03


	United States REIT

	15.26***

15.26***
	Lower Bound 

Upper Bound
	2.71

3.45
	3.24

4.05
	4.56

5.39


	The ARDL Bounds Cointegration test for the DOLS of each country's REIT. The null hypothesis is “there is no cointegration between the variables”. This test is rejected if the F-statistic is greater than the upper bound, which indicates cointegration. The null hypothesis is not rejected if the F-statistic is below the lower bound. If the F-statistic lies between the lower and upper bounds, then the system is undefined. The signs *, **, and *** denote the rejection of the tested hypothesis of no cointegration at the 10%, 5% and 1% significance levels, respectively. 




Appendix 2: DOLS Model Diagnostics

	Diagnostic Test
	Australia 
REIT

	Singapore
REIT

	France 
REIT

	Germany 
REIT

	Italy 
REIT

	UK 
REIT

	Canada 
REIT
	USA 
REIT


	
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value
	F-stat/p-value


	Hnull: No serial correlation

	0.17/0.50
	0.17/0.85
	0.24/0.76
	0.19/0.67
	0.11/0.81
	0.26/0.19
	0.31/0.91
	0.18/0.53

	Hnull: Homoskedasticity

	1.45/0.42
	1.78/0.44
	1.09/0.23
	0.98/0.34
	1.21/0.41
	1.14/0.54
	0.89/0.21
	1.16/0.67

	We use the Breusch-Godfrey Serial Correlation LM Test for serial correlation. The null hypothesis of no serial correlation is insignificant as the p-value is not less than 0.05 or 0.01 at the 5% or 1% significance levels, respectively, in each of the REITs. The Breusch-Pagan-Godfrey test for homoscedasticity is used. Again, the null hypothesis of homoscedasticity is insignificant since the p-value is not less than 0.05 or 0.01 at the 5% and 1% significance levels, respectively, in each of the REITs.  The results failed to reject the null hypothesis of each of the diagnostic tests 







