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1    Introduction 

The sudden interest in issues relating to Real Estate Investment Trusts (REITs) can be justified 

on three grounds: (i) the surge in pricing dynamics (Marfatia et al., 2017); (ii) the attendant 

effects of the 2007/2008 global financial crisis (Coen and Lecomte, 2014; Devaney, 2012; 

Gerlach et al., 2014); and (iii) REITs being a viable source of portfolio diversification 

(Schindier et al., 2011; and Liow and Newell, 2016). The turn of the millennium has seen 

tremendous growth in the pricing dynamics of REITs, reaching a market capitalisation of over 

$1.3 trillion, as of July 20201. Understandably, this has awakened interest among policymakers 

and investors. An overview of the literature shows that existing studies could be categorised 

into two strands: (i) determinants of REITs and; (ii) the contagion between REITs and other 

financial assets. The literature on the determinants of REITs have used various explanatory 

variables, including but not limited to inflation, monetary (expected and unexpected) policies, 

future fund rates and exchange rate, non-REITs financial markets, among others (Li and Lie, 

2011; Yong and Singh, 2015; Akimov et al., 2015; Ngo, 2017).  

This study explores the linkage between REITs and the exchange rate market. Our decision 

to choose Forex over other competing financial markets (e.g. commodity, bonds, and equity) is 

explained below. First, we hypothesise that the explanatory power of the exchange rate in the 

REITs’ models cannot be overemphasised, as the relationship between REITs and the rest of 

the financial markets requires a common source of measurement. Thus, the linkage between 

REITs and other financial markets would still pass through the exchange rate markets. Second, 

Ngo (2017) argued that fluctuations in exchange rate movements have more effects in the 

REITs market, through retail shopping, and real estate sector revenues, tourism (lodging and 

resorts). Third, the contagion literature has hypothesised that the increasing rate of financial 

integration and globalisation has increased the degree of connectedness between a domestic 

economy and the international financial markets (Chang and Chen, 2014; Gorea and Radev, 

2014; Morales and Andreosso-O’Callaghan, 2014; Chang and Chen, 2016). A high degree of 

connectedness in the global financial markets fuels spillover effects. Several studies have 

examined the spillover dynamics between different asset classes. The initial emphasis was laid 

on traditional assets (Lee et al., 2012; Nazlioglu et al., 2016). Empirical evidence has suggested 

that there are fewer benefits of diversification between these markets (Schindler, 2011; Cheok 

et al., 2011). In response to this, REITs have been inducted into the family of financial assets. 

The linkage between financial assets and the exchange rates has been examined using 

various channels. The supply-demand channel relates to asset price fluctuations, which will 

exert inflationary pressures and the subsequent changes in exchange rates (Darby, 1982). Other 

channels are a balance of payment theory (Golub, 1983); monetary channel (Poole, 1970) 

 
1 The market capitalization in 2000 was $188 billion. Thus, market capitalization has increased by over 

590% within the space of two decades. 
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international trade (Amano and Van Norden, 1998). In this study, we propose that the role of 

uncertainty is another channel of linkage between REITs and exchange rates. Uncertainty about 

government policies will enhance the volatility interaction across different financial markets, 

via changes in the risk preference of investors or changes in global liquidity conditions 

(Albulescu et al., 2020). The capital-intensive nature of both the currency and REITs markets 

explains the high patronage of hedging and speculating services globally. It could be 

hypothesised that U.S. policies play significant roles in the risk transmissions across these 

markets. Hence, investors will respond to changes in liquidity conditions and policy decisions 

that affect global appetite. 

No doubt, a huge number of studies have delved into uncertainty, REITs, and exchange rates 

using various approaches and settings (Ertugrul et al., 2008; Ngo, 2017). However, little or 

nothing is known about how uncertainty affects the interaction between different assets classes 

(as in REITs and exchange rate, as used in this study). Given that uncertainty about government 

policies will affect the value of the currency relative to trading partners, it is expected that both 

REITs and currency markets will have high exposures concerning policy shocks. Thus, there is 

the need to analyse the spillover models. We hypothesise how the role of economic policy 

uncertainty (EPU) of the U.S will affect the spillover between REIT and exchange rate. This 

said the relationship between the markets and EPU is examined via the prism of the non-

linearity causality test. The choice of the non-linearity test is informed by the extant literature 

that posits non-normality in the dynamics of REIT and/or housing prices. Non-normality has 

been measured in different ways: quantile regressions (Hoesli and Reka, 2013; Caporin et al., 

2019); contagion effects (Caporin et al., 2019; Chang and Chen, 2014); asymmetry (Tsai and 

Chiang, 2013), time-varying effects (Marfatia et al., 2017). In supporting the claim of non-

linearity, Chang (2011) concluded that expected and unexpected monetary policies have a 

different impact on REITs’ return and markets conditions. Admittedly, it is practically 

impossible to simultaneously account for these various measures of non-linearity. Hence, we 

test for the role of quantile effects. In essence, we assume the relationship between EPU and 

the comovement between REITs and currency is dynamic along quantiles. Previous studies 

have examined the dynamics of REITs along with market conditions. For instance, Lee et al. 

(2014) concluded that the prices of REITs are quantile dependent. Albulescu et al. (2020) 

argued that financial series, REITs inclusive, exhibit heterogeneity, which can be captured by 

quantile-based methods. This approach will uncover the relationship between the variables of 

interest along the tail region of the conditional distribution. 

Based on the foregoing, the objective of this study is to examine the role of EPU in the 

comovement/spillover between REITs and currency markets. This objective is achieved in two 

phases. The first stage relates to the use of Diebold and Yilmaz's (2012) spillover effect to 

examine the connectedness between the REITs and currency markets. The second stage uses 

the non-parametric causality-in-quantile test between spillover results and EPU. The causality-
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in-quantile test is useful in tracing the unconditional distribution in the REITs-currency markets 

on the conditional distribution of EPU. We make the following contributions to the literature. 

First, studies have hitherto focused on the U.S. REITs market. In addition, the co-movement 

between stocks and other assets has been analysed. However, we consider the spillover between 

REITs and currency markets drawing data from the US and 14 other developed REITs markets. 

Second, we examine the potential channel of linkage between REITs and currency, by 

considering the role of EPU. As such, this is the first study that goes beyond examining the 

spillover between these markets. 

Foreshadowing our results, we found that: (i) there is strong connectedness between the 

REITs and currency markets; (ii) nonlinearity is a crucial factor to be considered when 

examining the role of EPU in affecting the interactions between REITs and exchange rate 

markets; (iii) the connectedness among these markets are primarily driven by EPU. The rest of 

the article is structured as follows. Data and methodology are presented in section 2. Empirical 

results are discussed in Section 3 and Section 4 houses the conclusion and policy 

implications/recommendations. 

2.0 Methodology and Data 

2.1 The Diebold – Yilmaz Spillover Approach  

This first phase of the analysis considers the Diebold and Yilmaz (2012, hereinafter DY) 

approach to determine the co-movement between REITs and exchange rate. The DY spillover 

approach operates through a generalised vector autoregressive (VAR) model of KPSS where 

variables are invariant in the ordering process. Specifically, the DY results generate four 

different spillover indexes which include Total Spillovers, Directional Spillovers, Net 

Spillovers, and Net Pairwise Spillovers. These indexes are set up through a covariance 

stationary VAR (ρ) as:  

  𝑟𝑡 = ∑ 𝜙𝑖
𝑝
𝑖=1 𝑟𝑡−𝑖 + 𝜀𝑡;  𝜀𝑡~(0, ∑)    (1) 

where 𝜀𝑡 follows a vector of independently and identically distributed disturbances and ∑ is 

the variance matrix for the error vector 𝜀 . Equation (1) can be re-specified in a moving average 

process as: 

  𝑟𝑡 = ∑ 𝐴𝑖𝜀𝑡−𝑖
∞
𝑖=0       (2)  

where 𝐴𝑖  is assumed to obey the recursion𝐴𝑖 = 𝛷1𝐴𝑖−1 + 𝛷2𝐴𝑖−2+. . . +𝛷𝑝𝐴𝑖−𝑝 . 𝐴0  is an 

identity matrix with a 𝑁 × 𝑁  dimension and 𝐴𝑖 = 0  for 𝑖 < 0 . We derive the variance 

decompositions that are necessary for determining the various set of indexes as expressed in 
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equation (2). We provide some preliminary explanations that are relevant before characterising 

different representations for the set of spillover indexes.  

1. Own variance shares are defined as the fractions of the H-step-ahead error variances in 

forecasting 𝑟𝑖  that are due to shocks to 𝑟𝑖 , for 𝑖 = 1,2. . . . 𝑁. 

2. Cross variance shares or spillovers are defined as the fractions of the H-step ahead error 

variances in forecasting 𝑟𝑖 that are due to shocks to 𝑟𝑗 , for 𝑖, 𝑗 = 1,2, . . . . , 𝑁 such that 

𝑖 ≠ 𝑗. 

3. Based on the generalised VAR framework of KPPS, H -step-ahead forecast error 

variance decompositions denoted by 𝜃𝑖𝑗
𝑔

 is written as: 

𝜃𝑖𝑗
𝑔

(𝐻) =
𝜎𝑗𝑗

−1 ∑ (𝑒𝑖
′𝐴ℎ∑𝑒𝑗)2𝐻−1

ℎ=0

∑ (𝑒𝑖
′𝐴ℎ∑𝐴ℎ

′𝑒𝑖)𝐻−1
ℎ=0

                   (3) 

where 𝜎𝑗𝑗 is the standard deviation of 𝜀 for the 𝑗𝑡ℎ equation and 𝑒𝑖 is the selection vector, with 

one as the 𝑖𝑡ℎ element and zeros otherwise. 

Since the sum of the contributions to the variance of the forecast error is not equal to one – 

that is ∑𝑗=𝑖
𝑁 𝜃𝑖𝑗

𝑔
(𝐻) ≠ 1 ; DY (2012) normalised each entry of the variance decomposition 

matrix by the row sum to use the full information of the matrix. The normalised KPPS H -step-

ahead forecast error variance decompositions represented by �̃�𝑖𝑗
𝑔

(𝐻) is expressed as: 

�̃�𝑖𝑗
𝑔

(𝐻) =
𝜃𝑖𝑗

𝑔
(𝐻)

∑ 𝜃
𝑖𝑗
𝑔

(𝑁)𝑁
𝑗=1

                                         (4)  

where ∑𝑗=1
𝑁 �̃�𝑖𝑗

𝑔
(𝐻) = 1 and ∑1,𝑗=1

𝑁 �̃�𝑖𝑗
𝑔

(𝐻) = 𝑁  by construction. 

Following the above set of preliminaries, we derive the total spillover index as: 

𝑆𝑔(𝐻) =

∑
𝑖≠𝑗
𝑖,𝑗=1

𝑁 �̃�𝑖𝑗
𝑔

(𝐻)

∑1,𝑗=1
𝑁 �̃�

𝑖𝑗
𝑔

(𝐻)
× 100 =

∑
𝑖≠𝑗
𝑖,𝑗=1

𝑁 �̃�𝑖𝑗
𝑔

(𝐻)

𝑁
× 100                              (5) 

The contribution of spillovers of volatility shocks across these classes of assets is captured in 

equation (5) with all parameters previously defined. Essentially, we capture the total spillover 

index as the share of asset volatility shocks across the fourteen (14) countries REITs-FX 

markets to the total forecast error variance. 

To quantify the spillover route across the entire markets using the DY (2012) approach, we 

consider two sets of directional spillovers which are ‘Directional Spillover To’ and ‘Directional 

Spillover From’. The return or volatility received by market i from all other markets j is 

measured through the ‘Directional Spillover From’ while the return or volatility transmission 
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by market i to all other markets j is analysed by the ‘Directional Spillover To’. The computation 

of ‘Directional Spillover To’ index defined by 𝑆.𝑖
𝑔

 is given as: 

𝑆.𝑖
𝑔

(𝐻) =
∑

𝑗≠𝑖
𝑗=1

𝑁
�̃�𝑗𝑖

𝑔
(𝐻)

∑

𝑖,𝑗=1
𝑁

�̃�
𝑗𝑖
𝑔

(𝐻)

× 100 =
∑

𝑗≠𝑖
𝑗=1

𝑁
�̃�𝑗𝑖

𝑔
(𝐻)

𝑁
× 100    (6)  

while the computation of the ‘Directional Spillover From’ index defined as 𝑆𝑖.
𝑔

 is measured as:  

  𝑆𝑖.
𝑔

(𝐻) =
∑

𝑗≠𝑖
𝑗=1

𝑁
�̃�𝑖𝑗

𝑔
(𝐻)

∑

𝑖,𝑗=1
𝑁

�̃�
𝑖𝑗
𝑔

(𝐻)

× 100 =
∑

𝑗≠𝑖
𝑗=1

𝑁
�̃�𝑖𝑗

𝑔
(𝐻)

𝑁
× 100      (7) 

Correspondingly, we obtain the Net Spillovers following the index specified below: 

  𝑆𝑖
𝑔

(𝐻) = 𝑆.𝑖
𝑔

(𝐻) − 𝑆𝑖.
𝑔

(𝐻)    (8) 

The difference between the Directional Spillover To’ index and ‘Directional Spillover From’ 

index is known as the net spillovers which is defined in Equation (8). In essence, the net 

spillovers characterises information about each market’s contribution to the return/volatility of 

other markets. 

In examining the net pairwise volatility spillover between markets i and j, we determine the 

variation between the gross volatility shocks transmitted from market i to market j and those 

transmitted from j to i: 

  𝑆𝑖𝑗
𝑔(𝐻) = [

�̃�𝑗𝑖
𝑔

(𝐻)

∑

𝑖,𝑘=1
𝑁

�̃�𝑖𝑘
𝑔

(𝐻)

−
�̃�𝑖𝑗

𝑔
(𝐻)

∑

𝑗,𝑘=1
𝑁

�̃�𝑗𝑘
𝑔

(𝐻)

] × 100 = [
�̃�𝑗𝑖

𝑔
(𝐻)−�̃�𝑖𝑗

𝑔
(𝐻)

𝑁
] × 100   (9) 

In our paper, we consider second-order 14-variable VARs with 10-step-ahead forecasts. 

2.2 Nonlinear Causality test 

We adopt the Balcilar et al. (2018a) framework that is important for uncovering nonlinearity 

through the methodology of Nishiayama et al. (2011) and Jeong et al. (2012). As noted by Jeong 

et al. (2012), the variable 𝑥𝑡 (EPU) does not cause 𝑦𝑡 (market spillovers – total and net) in the 

𝜎 − 𝑞𝑢𝑎𝑛𝑡𝑖𝑙𝑒 with respect to the lag-vector of {𝑦𝑡−1, … , 𝑦𝑡−𝑞, 𝑥𝑡−1, 𝑥𝑡−𝑞} if 

𝑄𝜎(𝑦𝑡−1, … , 𝑦𝑡−𝑞 , 𝑥𝑡−1, … , 𝑥𝑡−𝑞) = 𝑄𝜎(𝑦𝑡−1, … , 𝑦𝑡−𝑞)               (10) 
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While 𝑥𝑡 causes 𝑦𝑡 in the 𝜎𝑡ℎ quantile with respect to {𝑦𝑡−1, … , 𝑦𝑡−𝑞, 𝑥𝑡−1, 𝑥𝑡−𝑞} if 

𝑄𝜎(𝑦𝑡−1, … , 𝑦𝑡−𝑞 , 𝑥𝑡−1, 𝑥𝑡−𝑞) ≠ 𝑄𝜎(𝑦𝑡−1, … , 𝑦𝑡−𝑞)                      (11) 

Definitively, 𝑄𝜎(∙) = 𝜎𝑡ℎ quantile of 𝑦𝑡  depending on t and 0 < 𝜎 < 1. We denote 𝑉𝑡−1 ≡

(𝑦𝑡−1, … , 𝑦𝑡−𝑞) , 𝑈𝑡−1 ≡ (𝑥𝑡−1, … , 𝑥𝑡−𝑞),  and 𝑊𝑡 = (𝑈𝑡, 𝑉𝑡) ; and 𝐹𝑦𝑡|𝑊𝑡−1
(𝑦𝑡|𝑊𝑡−1)  and 

𝐹𝑦𝑡|𝑉𝑡−1
(𝑦𝑡|𝑉𝑡−1)  represents the conditional distribution of 𝑦𝑡  given 

𝑊𝑡−1 𝑎𝑛𝑑 𝑉𝑡−1, 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦. Also, 𝐹𝑦𝑡|𝑉𝑡−1
(𝑦𝑡|𝑉𝑡−1) is assumed to be continuous in 𝑦𝑡  for 

almost all 𝑊𝑡−1 . If we proceed by denoting 𝑄𝜎(𝑊𝑡−1) ≡ 𝑄𝜎(𝑊𝑡−1)  and 𝑄𝜎(𝑉𝑡−1) ≡

𝑄𝜎(𝑉𝑡−1), then we have 𝐹𝑦𝑡|𝑊𝑡−1
{𝑄𝜎(𝑊𝑡−1)} = 𝜎 with a probability of one. Followingly, the 

hypothesis to be tested based on the specified definitions in equations (10) and (11) are 

𝐻0 = 𝑃{𝐹𝑦𝑡|𝑊𝑡−1
{𝑄𝜎(𝑊𝑡−1)} = 𝜎} = 1                           (12) 

𝐻1 = 𝑃{𝐹𝑦𝑡|𝑊𝑡−1
{𝑄𝜎(𝑊𝑡−1)} = 𝜎} < 1                           (13) 

Furthermore, Jeong et al. (2012) utilise the distance measure 𝐽 = {𝑊𝑡−1)𝑓𝑊(𝑊𝑡−1)}, where 𝜏𝑡 

and 𝑓𝑧(𝑊𝑡−1) are the regression error and marginal density function of 𝑍𝑡−1, respectively. The 

regression error emanates through its basis in the null hypothesis as specified in equation (12), 

which can only be true if and only if 𝐸[1{𝑊𝑡−1)} = 𝜎 or, equivalently, 1{𝑦𝑡 ≤ 𝑄𝜎(𝑉𝑡−1)} =

𝜎 + 𝜏𝑡 , where 1{∙} is the indicator function. Thus, Jeong et al. (2012) specify the distance 

measure, 𝐺 ≥ 0, as follows: 

𝐺 = 𝐸 [{𝐹𝑦𝑡|𝑊𝑡−1
{𝑄𝜎(𝑊𝑡−1)} − 𝜎}

2
𝑓𝑊(𝑊𝑡−1)]                    (14) 

It is pertinent to note that we will have a situation where 𝐺 = 0 if and only if the null in equation 

(12) is true, while we will have 𝐺 > 0 under the alternative hypothesis in equation (13). Also, 

Jeong et al. (2012) introduced a feasible kernel-based test statistic for J which has the following 

form: 

𝐺𝑇 =
1

𝑇(𝑇 − 1)𝑠2𝑞
∑  

𝑇

𝑡=𝑞+1
∑ 𝐾

𝑇

𝑟=𝑞+1,𝑟≠𝑡
(

𝑊𝑡−1 − 𝑍𝑠−1

𝑠
) 𝜏�̂�𝜏�̂�,       (15) 

where 𝐾(∙) denotes the kernel function with bandwith s. T, q, 𝜏�̂� is the sample size, lag-order, 

and estimate of the regression error, respectively. The estimate of the regression error is 

computed thus: 

𝜏�̂� = 1{𝑦𝑡 ≤ 𝑄�̂�(𝑌𝑡−1)} − 𝜎                                              (16) 
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Also, we further use the nonparametric kernel method to estimate the 𝜎𝑡ℎ conditional quantile 

of 𝑦𝑡 given 𝑉𝑡−1 as �̂�𝜎(𝑉𝑡−1) = �̂�𝑦𝑡|𝑉𝑡−1

−1 (𝑉𝑡−1), where the Nadarya-Watson Kernel estimator is 

specified as follows  

�̂�𝑦𝑡|𝑉𝑡−1

 (𝑦𝑡|𝑉𝑡−1) =
∑ 𝑁 (

𝑉𝑡−1 − 𝑉𝑟−1
𝑠

)𝑇
𝑟=𝑞+1,𝑟≠𝑡 1(𝑦𝑟 ≤ 𝑦𝑡)

∑ 𝑁 (
𝑉𝑡−1 − 𝑉𝑟−1

𝑠
)𝑇

𝑟=𝑞+1,𝑟≠𝑡

             (17) 

where 𝑁(∙) is the kernel function and s is the bandwidth. 

Balcilar et al. (2018a) extend the framework of Jeong et al. (2012) by developing a test for 

the second moment. Thus, they adopt the nonparametric Granger-quantile-causality approach 

by Nishiyama et al. (2011). To illustrate the causality in a higher-order moment, we assume 

𝑦𝑡 = ℎ(𝑉𝑡−1) + 𝜗(𝑈𝑡−1)𝜏𝑡,                                               (18) 

where  𝜏𝑡 is the white noise process and ℎ(∙) and 𝜗(∙) equals the unknown functions that satisfy 

pertinent conditions for stationarity. Although, this specification allows not granger-type 

causality testing from 𝑈𝑡−1 𝑡𝑜 𝑦𝑡 , however, it could detect the “predictive power” from 

𝑈𝑡−1 𝑡𝑜 𝑦𝑡
2 when 𝜗(∙) is a general nonlinear function. Thus, we re-formulate equation (18) to 

account for the null and alternative hypothesis for causality in variance to equations 19 and 20, 

respectively. 

𝐻0 = 𝑃 {𝐹𝑦𝑡
2|𝑊𝑡−1

{𝑄𝜎(𝑊𝑡−1)} = 𝜎} = 1,                              (19) 

𝐻1 = 𝑃 {𝐹𝑦𝑡 
2|𝑊𝑡−1

{𝑄𝜎(𝑊𝑡−1)} = 𝜎} < 1,                              (20) 

We obtain the feasible test statistic for the testing of the null hypothesis in equation (19) and 

then replace 𝑦𝑡 in equations (15) – (17) with 𝑦𝑡
2 (that is, volatility). With the inclusion of Jeong 

et al.'s (2012) approach, we overcame the issue that causality in mean implies causality in 

variance. Specifically, we interpret the causality in higher-order moments through the use of 

the following model: 

𝑦𝑡 = ℎ(𝑈𝑡−1, 𝑉𝑡−1) + 𝜏𝑡 ,                                                    (21) 

Thus, we specify the higher-order quantile causality as 

𝐻0 = 𝑃 {𝐹𝑦𝑡
𝑘|𝑊𝑡−1

{𝑄𝜎(𝑊𝑡−1)} = 𝜎} = 1,     𝑓𝑜𝑟 𝑘 = 1,2, … , 𝑘,                          (22) 

𝐻1 = 𝑃 {𝐹𝑦𝑡 
𝑘|𝑊𝑡−1

{𝑄𝜎(𝑊𝑡−1)} = 𝜎} < 1,     𝑓𝑜𝑟 𝑘 = 1,2, … , 𝑘.                          (23) 
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Overall, we test that 𝑥𝑡 granger causes 𝑦𝑡 in 𝜎𝑡ℎ quantile up to the K-th moment through the 

use of equation (22) to construct the test statistic of equation (15) for each k. Although, 

Nishiyama et al. (2011) note that it is not easy to combine different statistics for each  𝑘 =

1,2, … , 𝑘 into one statistic for the joint null in equation (22) which is mutually correlated. 

However, to circumvent this, we adopt a sequential-testing method described by Nishiyama et 

al. (2011) with some modifications. To begin with, we test for the nonparametric granger 

causality in mean (k=1). Failure to reject the null of k=1 does not translate into non-causality 

in variance, thus, we construct the tests for k=2. Finally, we test for the existence of causality-

in-mean and variance successively. We determine the lag order using SIC. The bandwidth is 

selected through the use of the least-squares cross-validation method. For 𝐾(∙) and 𝐿(∙), we 

utilize the Gaussian kernels. 

3.0 Data and Results 

3.1 Data Description 

The empirical analyses utilise monthly data of REITs indices and exchange rates of 14 countries 

(Australia, Belgium, Canada, France, Germany, Hong Kong, Japan, Malaysia, Netherlands, 

New Zealand, Singapore, South Africa, Turkey, and the United Kingdom) and the US EPU 

index. The start and end dates are governed based on the data availability of the US EPU index. 

The REITs and exchange rate data are sourced from the DataStream database of Thomson 

Reuters, with the real estate data corresponding to the S&P REITs indices for each country. 

The exchange rate is defined as the number of local currency units to one USD. For the proxy 

of the EPU, we select the US EPU index constructed by Baker, Bloom, and Davis (2016) which 

are available for download from Baker’s website, http://www.policyuncertainty.com.  

To measure the economic policy uncertainty of the US, Baker et al., (2016) construct an 

index from three types of underlying components. The first component weighs newspaper 

coverage of policy-related economic uncertainty. In this component, an index search of 10 large 

newspapers is used to construct a normalized index of news articles that characterize policy-

related economic uncertainty. In the second component, the index draws on reports by the 

Congressional Budget Office (CBO) that compile lists of temporary federal tax code provisions 

where an annual dollar-weighted of tax code provisions schedule that is meant to expire in the 

next ten years is created to construct the stability in and certainty about the tax code. The third 

component uses disagreement among economic forecasters as a proxy for the uncertainty that 

is drawn on the Federal Reserve Bank of Philadelphia's Survey of Professional Forecasters. 

Under this component, the dispersion among the three forecast variables that are directly 

influenced by government policy (CPI, Federal spending; and State and Local spending) are 

http://www.policyuncertainty.com/
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used as indices of uncertainty about policy-related macroeconomic variables. The overall index 

is now constructed by normalizing each of these three components by their standard deviation 

before January 2012 after which weights (1/2 for the first component; and 1/6 on each of the 

other components) are attached to each component to compute their average values.  

For the basic conditions of stationarity of the variables required for our nonlinear causality 

to hold, we decided to work with logarithmic returns series of both REITs and exchange rates 

(monthly natural logarithmic change expressed in percentages) since both series returns were 

non-stationary following the standard unit root tests2. As for the EPU, we work with the 

logarithmic levels of the EPU index which is found to be stationary following the standard unit 

root tests.3 Following the descriptive analysis in Table 1, it is not surprising that the Jarque-

Bera test rejects the null hypothesis of normal distribution for all the series from the reports of 

both the skewness and kurtosis statistics. While the skewness values hover between positive 

and negative for all the returns series, their kurtosis estimates exceed the standard threshold. 

This suggests the presence of extreme fluctuations in these REITs and currency markets. The 

non-normality of the series gives a relative indication of heavy right or left tail and excess 

kurtosis. This could further suggest the presence of nonlinearity along the time paths of the 

series such that the use of linear or constant parameter models would bring about spurious 

results. This gives a concrete justification for our choice of quantiles-based causality test. In 

addition, the evidence of heavy tails, as well as high volatility passes, motivate the necessity to 

examine the relationship in both the conditional-mean and conditional-variance (see Balcilar et 

al., 2015).  

3.2 Analysis of Spillover effects 

In examining the connection between REITs and exchange rates pairs of countries under study, 

Table 2 reports the spillover results based on what DY defined as the contribution to the 

variance of the 100-day forecast errors of one asset from innovations to another asset. The DY 

approach is usually partitioned into two: the Spillover Tables and the Rolling Window 

Analyses4. The former produces a single-fixed (scalar) value for each of the indices for interest. 

 
2 The full details of the preliminary analysis are available on request from the authors. 

3 These results contradict the theoretical argument of measures of uncertainty which are meant to be 
stationary. However, the statistical results presented here deviate from this which may be as a 
result of the sample frame used in this study. The full preliminary results are available on request 
from the authors. 

4 The essence of the rolling window analyses is to complement the spillover table as it unveils the 
cyclical and secular movements explaining the behaviour of the spillovers from one period to 
another. However, in this present study we only focus on the spillover table. 
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This may be useful where the interest is to estimate the aggregate spillovers over a particular 

time. The spillover table shows the computation of Total Spillover, Directional Spillover, and 

Net Spillover indexes from one asset to another asset. The net spillover is computed by the 

difference between the total contributions given by an asset and the total it gives, with a positive 

value implying that the asset in question is a net transmitter, rather than a net receiver.  

Table 1: Summary statistics 

  Mean Max Min Std.   Dev. Skew Kurt J-B Prob 

AUS_EXR 0.0106 9.1115 -6.970 0.8305 0.6363 14.410 17865.59 0 

AUS_REIT -0.0317 10.5033 -18.482 1.8434 -1.3895 16.959 27457.67 0 

BEL_EXR 0.0082 2.9692 -3.726 0.6077 -0.0484 5.596 914.4977 0 

BEL_REIT 0.0010 10.6694 -14.544 1.3438 -0.6309 14.199 17214.19 0 

CAN_EXR 0.0113 3.2982 -3.770 0.5994 0.1375 6.192 1391.403 0 

CAN_REIT -0.0095 9.9865 -17.995 1.3653 -1.9865 31.134 109421.3 0 

FRA_EXR 0.0082 2.9205 -3.678 0.6077 -0.0588 5.354 753.0157 0 

FRA_REIT -0.0225 15.0591 -20.777 1.7642 -0.5711 15.242 20490.3 0 

GER_EXR 0.0082 2.9205 -3.678 0.6077 -0.0588 5.354 753.0157 0 

GER_REIT -0.0059 27.6478 -22.542 2.3784 0.1712 20.564 41831.49 0 

HKG_EXR 0.0000 0.2793 -0.426 0.0364 -1.0320 21.475 46840.07 0 

HKG_REIT 0.0333 10.0790 -13.251 1.1688 -0.5461 15.082 19945.92 0 

JPN_EXR -0.0017 6.2034 -3.768 0.6540 0.0539 9.284 5354.582 0 

JPN_REIT -0.0042 12.9232 -21.826 1.5351 -0.8628 26.608 75947.57 0 

MLY_EXR 0.0077 2.0260 -3.596 0.4260 -0.3895 7.764 3136.592 0 

MLY_REIT 0.0002 9.9757 -8.860 0.9489 0.1998 13.032 13661.99 0 

NLD_EXR 0.0001 7.5508 -5.207 0.4291 1.3929 54.912 366322.8 0 

NLD_REIT -0.0516 10.3204 -16.671 1.6914 -0.6866 11.462 9961.633 0 

NZL_EXR 0.0067 6.4159 -6.353 0.8305 0.2133 7.781 3122.365 0 

NZL_REIT -0.0062 8.9610 -17.943 1.2138 -1.4182 24.782 65396.69 0 

SAF_EXR 0.0304 16.1723 -6.776 1.1182 1.1661 19.342 36935.38 0 

SAF_REIT -0.0470 14.2610 -19.249 1.8514 -1.1230 18.602 33675.51 0 

SGP_EXR -0.0011 2.6635 -2.321 0.3581 0.0448 6.905 2068.072 0 

SGP_REIT -0.0081 20.4222 -17.740 1.3385 0.1252 38.697 172726.3 0 

TRK_EXR 0.0526 14.7563 -7.997 0.9547 1.3887 26.814 77910.33 0 

TRK_REIT -0.0748 17.1517 -18.457 2.5316 -0.3613 8.688 4456.742 0 

UK_EXR 0.0153 8.4081 -2.990 0.6267 1.0131 15.594 22054.62 0 

UK_REIT -0.0261 11.7117 -24.279 1.8973 -1.0253 17.510 29106.08 0 

Source: Authors’ computation 
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In other words, if the net spillover value is positive, then the asset transmits more shocks or 

information to other assets than it receives from them. A closer look at the spillover results in 

Table 2 reveals that the REITs of the Netherlands, France, and the United Kingdom are the 

largest shock receivers from all other assets respectively, while Malaysia, Japan, and Hong 

Kong’s REITs are the least receiver of shocks in the sample. Interestingly, Belgium, Australia, 

and Canada are the highest transmitters of shocks. The likely reason for the high spillovers of 

Australia and Belgium could be linked to the significant role they both played in the REITs 

market in recent times. For instance, Australia and the UK are edging closer to being considered 

mature markets (the same bracket with only the US), while Belgium has been moved recently 

to the established REITs group, having classified as emerging REITs.  

Examining the spillover effects of the exchange rate volatility across the different REITs 

markets, it is seen that among the countries’ REITs, ten of these countries REITs (France, 

Germany, Hong Kong, Japan, Malaysia, Netherlands, Singapore, South Africa, Turkey, and the 

United Kingdom) receive more shocks, making them more susceptible to risk in the exchange 

rate. Thus, leading to their negative net spillover values as presented in Table 2. Furthermore, 

the negative net spillover estimates for these countries’ REITs indicate that they serve as a net 

receiver of shocks to the overall exchange rate market. This is consistent with Hsieh and 

Peterson (2000), Ertugrul et al., (2008), Lin, Rahman, and Yung (2009),  Xiao, Lin and Li 

(2014) and Ngo (2017). Although Ertugrul et al., (2008) suggest minimal evidence of attention 

of REITs firms to exchange rate risk. These two studies collectively document that about half 

of the REITs engage in hedging activities. Interest rate derivatives account for 80%, and foreign 

currency derivatives for a mere 2% of the derivative use of these firms while Hsieh and Peterson 

(2000) and Lin, Rahman, and Yung (2009), Ngo (2017) suggest a significant contribution of 

movement in the exchange rate on the REITs market. This result is contrary to the findings of 

Kola and Kodongo (2016) that exchange rates and interest rates do not explain developing 

countries’ REITs returns represented by Bulgaria and South Africa, as well as in developed 

markets, represented by the US. In the case of the other countries, we see that the spillover 

effects of REITs to exchange rate risk significantly differ across the countries and are stronger 

(as in the case of Australia, Belgium, Canada, and New Zealand). The implication of this is that 

they are less sensitive to exchange rate movements. This is corroborated by the findings of 

Payne (2003) and Kola and Kodongo (2017). While it is not unexpected to see the reaction of 

Australian REITs to movement in exchange rates shocks, as Australia is edging closer to 

becoming a mature REITs economy alongside the US, the significant spillover effect from the 

Belgium REITs could be an indication of the recent developments in the country’s REITs of 

moving from an emerging to a more established REITs. In addition, the positive net spillover 
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estimate for REITs indicates that REITs serve as a net transmitter of shocks to the overall 

exchange rate market, consistent with Kola and Kodongo (2017).  

Concluding this section on volatility spillovers in the REITs and currency markets, it is 

evident that there is an established transmission of shocks. Although the degree and direction 

of shocks transmission vary, just like the exchange rate seems to be closely knitted to France, 

Germany, Hong Kong, Malaysia, Netherlands, Singapore, South Africa, Turkey, and the United 

Kingdom, and Japan, being a weak receiver of shocks, the overall performance still suggests 

significant connectedness among the markets. Looking at the total spillover index, the 

computed value is 43.2% which is an indication that slightly less than half of the total variance 

of the forecast errors during the sample is explained by shocks across the REITs-currency pairs, 

whereas the remaining 53.9% is explained by idiosyncratic shocks. This proves the level of 

connections that exist between REITs and exchange rate movements and it is well corroborated 

in the literature on the likely risks REITs may be exposed to, especially when it comes to the 

exchange rate volatility (see, Lin, Rahman, and Yung, 2009;  Xiao, Lin and Li, 2014; and Ngo, 

2017). 

Table 2: Diebold and Yilmaz spillover results 

 

REITs↔EXR 

Total contribution  

Net spillover 

(b-a) 

From others 

(a) 

To others 

(b) 

To self 

(c) 

Including own 

(b+c) 

Australia 20 245 79.8 324 225 

Belgium 24 266 76.1 343 242 

Canada 35 115 64.9 179 120 

France 66 40 34.3 74 -26 

Germany 38 6 62.2 69 -32 

Hong Kong 14 11 85.6 97 -3 

Japan 16 15 83.9 99 -1 

Malaysia 12 6 87.8 94 -6 

Netherlands 78 6 21.7 28 -72 

New Zealand 41 42 59.3 101 1 

Singapore 44 7 56.0 63 -37 

South Africa 38 32 62.3 94 -6 

Turkey 29 18 70.6 89 -11 

United 

Kingdom 

61 16 39.0 55 -45 

                                                                 Spillover index 43.2% 

Source: Authors’ computation 
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Linking these spillover transmissions to uncertainty in economic policy, the U.S. is an 

indispensable factor driving the global financial cycle through her various monetary policies 

pronounced by the Federal Reserves. Thus, the connectedness across the markets may be driven 

by policy uncertainty having first affected global liquidity and investors’ decisions. This 

implies that uncertainty in economic policy that drives fluctuations in the exchange rate and/or 

REITs may induce volatility shocks to the other markets. The possibility of economic policy 

uncertainty to affect the volatility spillover between the currency and REITs markets is 

therefore the main thrust of this paper and it is the focus in the next section. 

3.3 Causality test results 

Following the observed evidence of volatility interactions between REITs and foreign exchange 

markets, we proceed to the examination of the causal effect of EPU on the established 

connectedness in the markets. Doing this requires that we test the null hypothesis that EPU does 

not cause the overall spillover and the total net spillover for each country-specific REITs and 

exchange rates under consideration. We initially examine the causal effect from the perspective 

of linear relationship with the results reported in Table 3. It is observed that the effect of EPU 

is found to be insignificant in most cases,  barring only Australia and Netherlands.  

Table 3: Linear causality test results 

Null hypothesis F-statistics Prob. value 

EPU does not Granger cause overall spillover 1.1074  0.333 

EPU does not Granger cause net spillover for Australia 3.1846**  0.044 

EPU does not Granger-cause net spillover for Belgium 1.2718 0.283 

EPU does not Granger-cause net spillover for Canada 1.4190  0.245 

EPU does not Granger-cause net spillover for France 0.5693 0.567 

EPU does not Granger-cause net spillover for Germany 0.3523  0.703 

EPU does not Granger-cause net spillover for Hong Kong 1.1827 0.309 

EPU does not Granger-cause net spillover for Japan 1.0578  0.350 

EPU does not Granger-cause net spillover for Malaysia 1.3900  0.252 

EPU does not Granger-cause net spillover for the Netherlands 3.2685**  0.041 

EPU does not Granger-cause net spillover for New Zealand 2.3232 0.101 

EPU does not Granger-cause net spillover for Singapore 0.9139 0.403 

EPU does not Granger-cause net spillover for South Africa 2.1631 0.118 

EPU does not Granger-cause net spillover for Turkey 0.4933 0.611 

EPU does not Granger-cause net spillover for the United 

Kingdom 

0.0859 0.917 

Source: authors’ computation. ** denotes significance at 5% critical level. 
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However, we observe that this weak performance of the policy-based uncertainty affecting 

the connectedness in the markets is due to the likely presence of nonlinearity in the series. At 

the most basic level, the presence of heavy tails, excess kurtosis, and non-normality are pointers 

to the possibility of the nonlinear nature of the series. However, we conduct a more formal test 

(BDS test) developed by Brock et al. (1996) to establish the presence of nonlinearity in the 

series. The BDS test is carried out on the residuals of each spillover series (overall and net) in 

the VAR (1) model that includes the EPU. In other words, the EPU index and each of the 

spillover series are captured in a VAR (1) model, after which the residuals of the latter are 

generated. Then, the BDS test is conducted on the generated residuals (see Balcilar et al., 2015; 

Balcilar et al., 2018a, b for a similar approach). The BDS test results in Table 4 show strong 

evidence of a nonlinear relationship between economic policy uncertainty and all the spillover 

series as the null hypothesis of serial dependence is resoundingly rejected across all dimensions. 

These results imply that there is more to what the linear Granger-causality test reveals, it likely 

could have suffered from the problem of misspecification. 

Having detected strong evidence of a nonlinear relationship in the relationship between EPU 

and the connectedness among the assets, we turn to the results of the quantiles-based causality 

test. In order not to miss out on any important information, the quantiles-based causality 

analysis is conducted in both the conditional-mean and conditional-variance.  

In sharp contrast to the results of the linear causality test, Table 5 which reports the nonlinear 

results for the conditional-mean and conditional-variance shows strong evidence of the 

rejection of the null hypothesis of no causality. The causal evidence is most significant at the 

lower quantiles, with some reaching the median region. However, the causality becomes weak 

at the extreme quantiles, suggesting that the effect of EPU on the connectedness among the 

markets is sensitive to the degree of the performance of the foreign exchange and oil markets. 

When the markets are performing at their peak, EPU appears to be weak in affecting their 

interactions.  

In summary, our results reveal three facts: (i) there is strong connectedness between the 

REITs and currency markets; (ii) nonlinearity is a crucial factor to be put into consideration 

when examining the role of EPU in affecting the interactions between REITs and exchange rate 

markets; (iii) the connectedness among these markets are primarily driven by EPU, although 

the causal effect appears to be stronger around the lower and middle quantiles in most cases. In 

these scenarios, our results confirm those of Albulescu et al. (2019) who reveal that commodity 

currencies and the oil market are dynamically connected, and policy-induced uncertainty is 

significant in driving this interaction. Fortunately, their nonlinear causality techniques are 

different from the one explored in this study, yet, the results do not differ. This indicates that 

the impact of EPU on the interactions among financial and currency markets is stable and 
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strong. On the other hand, although their study is mainly on the impact of economic policy 

uncertainty on stock returns, Balcilar et al. (2015) use a similar technique as ours (quantiles-

based causality test) to prove that the jettisoning nonlinearity in the predictability of financial 

variables (and their connectedness) with economic policy uncertainty may lead to unreliable 

results.  

Table 4: Brock et al., (1996) BDS Independence Test 

Spillovers  Dimension 

2 3 4 5 6 

Total 

Spillovers 

0.0827 

(0.000) 

0.1319 

(0.000) 

0.1498 

(0.000) 

0.1546 

(0.000) 

0.1495 

(0.000) 

Net Spillovers 

Australia 0.0686 

(0.000) 

0.1045 

(0.000) 

0.1210 

(0.000) 

0.1258 

(0.000) 

0.1236 

(0.000) 

Belgium 0.0370 

(0.000) 

0.0574 

(0.000) 

0.0680 

(0.000) 

0.0691 

(0.000) 

0.0671 

(0.000) 

Canada 0.0262 

(0.000) 

0.0437 

(0.000) 

0.0506 

(0.000) 

0.0528 

(0.000) 

0.0531 

(0.000) 

France 0.0063 

(0.179) 

0.0165 

(0.027) 

0.0184 

(0.039) 

0.0193 

(0.038) 

0.0203 

(0.024) 

Germany 0.0202 

(0.000) 

0.0171 

(0.049) 

0.0236 

(0.023) 

0.0275 

(0.011) 

0.0292 

(0.005) 

Hong Kong 0.0139 

(0.007) 

0.0165 

(0.046) 

0.0237 

(0.016) 

0.0273 

(0.007) 

0.0257 

(0.009) 

Japan 0.0200 

(0.004) 

0.0268 

(0.017) 

0.0236 

(0.078) 

0.0269 

(0.055) 

0.0306 

(0.024) 

Malaysia 0.0203 

(0.000) 

0.0262 

(0.006) 

0.0283 

(0.013) 

0.0311 

(0.009) 

0.0289 

(0.012) 

Netherlands 0.0177 

(0.010) 

0.0310 

(0.004) 

0.0251 

(0.056) 

0.0319 

(0.020) 

0.0313 

(0.019) 

New Zealand 0.0215 

(0.000) 

0.0305 

(0.000) 

0.0350 

(0.001) 

0.0346 

(0.002) 

0.0338 

(0.002) 

Singapore 0.0244 

(0.000) 

0.0327 

(0.005) 

0.0319 

(0.022) 

0.0290 

(0.048) 

0.0292 

(0.040) 

South Africa 0.0386 

(0.000) 

0.0676 

(0.000) 

0.0824 

(0.000) 

0.0895 

(0.000) 

0.0847 

(0.000) 

Turkey 0.0194 

(0.000) 

0.0309 

(0.000) 

0.0417 

(0.000) 

0.0389 

(0.000) 

0.0393 

(0.000) 

United 

Kingdom 

0.0187 

(0.000) 

0.0379 

(0.000) 

0.0468 

(0.000) 

0.0438 

(0.000) 

0.0369 

(0.000) 

EPU 0.0598 

(0.000) 

0.0982 

(0.000) 

0.1223 

(0.000) 

0.1304 

(0.000) 

0.1314 

(0.000) 

Note: Values in the parenthesis represent the p-value of the BDS test statistic; null 
hypothesis of serial dependence at various dimensions 
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Table 5: Quantile-based (nonlinear) causality test results 

 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

 Causality in the conditional mean 

Overall 

Spillover 

3.1567* 2.1174* 1.8796 1.2015 1.3215 0.9892 0.7856 0.3542 0.1269 

Australia 4.5179* 2.5581* 2.1376* 1.7855 1.2016 1.0084 0.7863 0.5899 0.5011 

Belgium 3.1760* 2.1178* 1.7856 1.2355 1.3253 0.8962 0.7852 0.3452 0.1423 

Canada 2.5283* 2.1685* 1.5862 0.9833 0.6325 0.4832 0.5843 0.3201 0.1861 

France 2.5365* 2.5544* 1.9915* 1.2646 0.5875 0.8973 0.6532 0.4853 0.6320 

Germany 3.8605* 2.1583* 1.2565 1.20143 1.3265 0.8756 0.6530 0.4201 0.2156 

Hong Kong 1.4876 1.3215 1.1036 0.8653 0.5616 0.8756 0.7320 0.4320 0.1035 

Japan 3.5881* 2.5643* 2.0215* 1.7584 1.0015 0.4563 0.4232 0.3214 0.3285 

Malaysia 3.3032* 2.5607* 2.5716* 1.9878* 1.7896 1.0498 0.7866 0.3556 0.2148 

Netherlands 1.2559 1.326 1.0216 0.8556 0.7584 0.6201 0.3255 0.4746 0.5013 

New Zealand 2.4943* 1.8973 1.4863 1.3211 1.2571 1.1536 0.5966 0.4771 0.1874 

Singapore 2.3499* 2.0248* 1.2541 1.0023 0.7586 0.5210 0.5238 0.2587 0.1896 

South Africa 2.4590* 2.1729* 1.2473 1.3547 0.7698 0.4984 0.7473 0.4745 0.3215 

Turkey 2.5366* 1.9015 1.2046 1.2533 1.2589 0.5211 0.4021 0.2320 0.1258 

United 

Kingdom 2.7591* 
2.7031* 

2.2478* 1.7569 1.2498 0.8786 0.4873 0.1479 0.093 

 Causality in the conditional variance  

Overall 

Spillover 

3.1570* 1.8756 1.5695 1.4632 1.3621 0.8995 0.6854 0.2243 0.3421 

Australia 3.1567* 1.8786 1.7856 1.8032 1.3963 1.0244 0.8697 0.4011 0.3215 

Belgium 2.1570* 1.7856 1.6587 1.2541 1.3246 0.7430 0.4323 0.2352 0.3107 

Canada 2.5684* 1.4783 1.4520 0.9987 0.7853 0.9573 0.6325 0.3587 0.0983 

France 4.4917* 4.3310* 2.8736* 1.9682* 1.4856 1.2452 0.5783 0.3520 0.1365 

Germany  2.8905* 2.8655* 1.2038 0.9899 0.8626 0.5862 0.6962 0.2413 0.1260 

Hong Kong 2.5875* 2.0160* 1.2548 0.8730 0.2062 0.8460 0.7651 0.5423 0.5483 

Japan 3.4802* 2.0422* 1.7459 1.2135 1.0214 0.7851 0.4136 0.2148 0.3576 

Malaysia 6.2442* 2.8884* 2.7629* 2.008* 1.8795 1.6548 0.8743 0.4586 0.5477 

Netherlands 1.2158 1.3255 1.4203 1.0211 0.9631 0.7568 0.5122 0.3220 0.2308 

New Zealand 2.7983* 2.0145* 1.3584 0.3211 1.2896 1.2963 0.7893 0.6523 0.5472 

Singapore 1.7469 1.7584 1.3252 0.8963 0.7586 0.7432 0.5428 0.2511 0.1032 

South Africa  4.6087* 2.5234* 1.7587 1.0015 0.8746 0.5741 0.6896 0.3985 0.2014 

Turkey 3.1990* 1.8723 1.8865 1.1542 0.7587 0.9968 0.7413 0.2875 0.1735 

United 

Kingdom 

4.8569* 2.4746* 2.0147* 1.1463 0.8596 0.7832 0.5413 0.1436 0.2102 

Source: Authors’ computation  

Note: the null hypothesis is that EPU does not nonlinearly cause Net Spillover and * implies a 

level of statistical significance at 5%. 
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4. Conclusion 

The REITs market has attracted a lot of interest among the academic, policymakers, and market 

participants. REITs have been linked to several macroeconomic and financial variables. In the 

context of this study, we argue that first, there is a high comovement between REITs and 

exchange rates. Next to this, it is hypothesised that the uncertainty in government economic 

policies will nonlinearly affect the comovement in the REITs-exchange rate nexus. The 

objective of the study is to examine the role of EPU in the comovement/spillover between 

REITs and currency markets. This objective is pursued in two phases. In the first phase, we 

used Diebold and Yilmaz (2012) to examine the comovement between REITs and exchange 

rate. We subject the results of the first phase to a non-parametric causality-in-quantile test with 

economic policy uncertainty (EPU). 

Results show that there is strong connectedness between the REITs and currency markets. 

Essentially, the REITs of the Netherlands, France, and United Kingdom are the largest shock 

receivers from all other assets respectively, while Malaysia, Japan, and Hong Kong REITs are 

the least receiver of shocks in the sample. Sequentially, Australia, Belgium, Canada, and New 

Zealand are the major contributors of shock in the market. Results of the second phase indicate 

that EPU is a major driver of the connectedness between the REITs and currency markets. 

Furthermore, the relationship between EPU and the markets is stronger at the lower-middle 

quantiles. 

Based on the foregoing, there are two major discerning policy implications. First, the 

influence of the volatility of the US Dollar (USD) cannot be ignored. The volatility of the USD 

will transmit into the REITs market. As such, policymakers in the REITs domiciled countries 

should formulate policies in line with the movements of the USD. Expatiating further, foreign 

currency policies should not be made in isolation of the USD trends. Second, uncertainty, in 

the form of economic policy affects the REITs-currency market nexus. Hence, there is the need 

to account for the important role of EPU. Succinctly, the broad policy implication of our results 

is that participants in the REIT’s market should not ignore the influence of activities in the US 

markets.  

In comparison to other financial markets, the REITs literature is in its embryonic state. 

Hence, there are many avenues for future research. While this study has pushed the frontier of 

knowledge on REITs, it can also serve as a benchmark for future studies. Thus, our study could 

be improved in the following ways. One, there are quite a couple of measures of uncertainty. It 

has been documented in related literature that these measures have heterogeneous 

impacts/effects on financial series. Succeeding studies could examine if our results are sensitive 

to the measures of uncertainty. Two, we only considered a form of uncertainty, quantile 

regression. Future studies could explore other channels of non-linearity. 
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