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This study examines whether oil prices can predict the volatility of Real Estate
Investment Trusts (REITs). Using a multi-predictor framework grounded in the CAPM
and APT, we model both symmetric and asymmetric oil price effects, extending the
framework to incorporate economic conditions. Bias-adjusted OLS and FQGLS estimators
are employed to address potential endogeneity and heteroscedasticity. Out-of-sample
tests show that models incorporating asymmetric oil dynamics and economic conditions
yield superior forecasts. By focusing on REIT volatility, the study demonstrates the
importance of accounting for asymmetry and macroeconomic context, offering valuable
implications for risk management, portfolio allocation, and policy in real estate markets.

I. Introduction

Crude oil is widely regarded as the world’s most pivotal
commodity, and its impact on financial markets has been
extensively examined in the economic literature. Studies
have explored key relationships, such as those between oil
prices and stock markets (Basher et al., 2018), oil prices
and exchange rates (Kumar & Singh, 2022), and oil prices
and bonds (Rehman et al., 2022). There is also strong evi-
dence that oil price fluctuations influence housing markets
in both developed and emerging economies (Salisu &
Gupta, 2021). Thus, oil prices may spill over into property
markets. One segment of property-related investment that
would quickly respond to oil price fluctuations, due to its
liquid nature, is Real Estate Investment Trusts (REITS). Be-
cause of their liquidity and tradable exposure to income-
producing real estate, REITs have grown into a major asset
class, with a U.S. market capitalization exceeding $1.4 tril-
lion. Their volatility is particularly important because it
reflects risk exposure directly relevant for portfolio man-
agement, hedging, and financial stability, whereas returns
alone may not fully capture underlying risk.

Despite a growing body of research examining the effects
of oil price fluctuations on various financial markets, in-
cluding stock returns (Salisu & Isah, 2017), bond yields
(Rehman et al., 2022), and housing markets (Salisu &
Gupta, 2021), the influence of oil price variations on REIT
volatility remains relatively underexplored, particularly
from a forecasting perspective. Several studies have inves-

tigated this relationship: Nazlioglu et al. (2020) find that
oil shocks significantly predict REIT returns and volatility,
highlighting evidence of asymmetric responses, while Bon-
ato et al. (2022) show that oil market conditions influence
REIT performance, particularly during periods of economic
stress. Other recent contributions (e.g., Danila, 2024) have
focused on oil shocks as a way to address endogeneity con-
cerns. Building on this literature, we directly examine oil
price fluctuations and their effect on REIT volatility, em-
ploying a framework designed to mitigate endogeneity is-
sues while capturing key statistical properties of financial
time series, such as heteroscedasticity, persistence, and au-
tocorrelation.

Moreover, the ability of oil prices to forecast REIT
volatility may be shaped not only by their direct movements
but also by the asymmetric manner in which markets re-
spond to shocks under varying economic conditions. A
growing body of evidence suggests that markets often react
more strongly to negative oil price movements, such as de-
mand-driven collapses associated with recessions, than to
positive ones signaling economic expansion (Chen et al.,
2020; Salisu & Isah, 2017). This implies that upward and
downward changes in oil prices may not convey the same
information and treating them symmetrically may obscure
important channels through which risks are transmitted to
real estate markets. Ignoring these asymmetries may lead
to an underestimation of how investors reassess risk based
on oil price direction. Incorporating economic conditions
is crucial because expansions and recessions modulate the
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Table 1. Preliminary results

Descriptive statistics

Mean Std. Dev. Skewness Kurtosis
REITs_Vol 0.1847 6.5620 -1.3540 10.3363
OoP 72410 21.8949 0.0716 2.7342
GECON -0.1720 1.2047 -3.1997 21.0969
Conditional Heteroscedasticity and Autocorrelation
ARCH-LM (10) ARCH-LM (20) Q-stat (10) Q-stat (20)
REITs_Vol 255.4910*** 124.8014*** 1004.6*** 1048.7***
OoP 20.2908*** 9.1952*** 1012.5%** 1154.0***
GECON 8.0891*** 3.7595*** 189.46*** 266.34**
Note: *** denotes statistical significance at the 1% level, indicating rejection of the null hypotheses of no conditional heteroskedasticity and no autocorrelation, respectively.

impact of oil shocks on real estate demand and, conse-
quently, REIT volatility.

In this study, we jointly consider asymmetries and eco-
nomic conditions in predicting REIT volatility. Focusing on
the U.S., a large oil consumer with a sizable and highly
liquid REIT market, enhances the global relevance of our
findings. Overall, this study contributes to the literature by
providing a more nuanced understanding of how oil price
shocks, filtered through economic conditions and asym-
metric market responses, influence REIT volatility—a key
measure for both investors and policymakers.

II. Data and Methodology

This study employs monthly time-series data from April
2006 to May 2025. While REIT indices and oil prices (OP)
are available at a daily frequency, the global economic con-
ditions (GECON) index is reported monthly; consequently,
all variables are aggregated to a monthly frequency for con-
sistency. REIT volatility is measured using realized volatil-
ity, defined as the square root of the realized variance of
REIT returns. Oil price movements are captured via the
first-differenced logarithm of WTI crude oil prices, with
asymmetric dynamics obtained through positive and neg-
ative partial sum decompositions. The GECON index re-
flects global macroeconomic indicators, which is appropri-
ate given the historical dominance of the U.S. in financial
markets. Data sources include REIT indices from Invest-
ing.com, oil prices from FRED, and GECON from Baumeis-
ter et al. (2021).

Prior to analysis, formal pre-tests are conducted to as-
sess volatility and dependence structures. First, differenc-
ing and log transformations address non-stationarity. Table
1 presents descriptive statistics alongside ARCH-LM and
Ljung-Box Q-statistics for REIT volatility, oil prices, and
GECON. Results indicate that REIT volatility is highly lep-
tokurtic and skewed, with significant ARCH effects and au-
tocorrelation at lags 10 and 20. Oil prices and GECON sim-
ilarly exhibit conditional heteroskedasticity and serial
correlation, consistent with volatility clustering docu-
mented in the literature. These characteristics validate the
use of volatility-based modeling frameworks as appropriate
tools for capturing the dynamics of REITs and oil prices.

Having established the volatility characteristics of RE-
ITs, our hypothesis that oil prices can serve as a predictor
for REIT volatility is supported by the capital asset pricing
model (CAPM) and the arbitrage pricing theory (APT).
These two foundational frameworks in finance examine
how various shocks and risk factors impact asset returns.
Methodologically, we adopt the linear multi-predictor
framework of Makin et al. (2014) to construct our baseline
predictive model, specified as follows.

reity s = a4+ BOP,_1 + & (1)
where reit,; represents the realized volatility obtained
from REIT returns, while OP is the logarithm of the first dif-
ference of WTI crude oil prices. To account for the asym-
metric dynamics of oil prices, we partition the changes in
oil price movements into the partial sums of positive and
negative changes as follows.

reity s = o + ﬁ10Pt+,1 + B2OP,_; + & (2)
Equations (1) and (2) present our restricted predictive mod-
els, which focus on the impact of oil price fluctuations on
REIT volatility from both symmetric and asymmetric per-
spectives. Equation (3) offers an unrestricted extension of
Equation (2), indicating that the asymmetric effects of oil
prices on the predictability of REIT volatility may depend
on prevailing economic conditions.
reityos = a + ﬂlOPil + 0P, (3)
+B35GECON;_1 +¢;
The central premise is that the unrestricted predictive
model in Equation (3), which captures both the asymmetric
dynamics of oil prices and the impact of economic condi-
tions, is more effective at accurately forecasting the volatil-
ity of REITs than the restricted models outlined in Equa-
tions (1) and (2).

However, it is important to note that there may be a cor-
relation between the error term and the predictor series in
the equations provided above, which could lead to endo-
geneity bias and the potential effect of persistence. To ad-
dress this issue, Lewellen (2004) developed a bias-adjusted
OLS estimator that mitigates the endogeneity problem, as
shown in Equation (4) below.

reit; = o + 5:1djﬂct—1 +8(zy — pri_1) + €4 (4)
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Table 2. Regression results

Model Types OP; OP* OP,~ GECON;
Restricted Model 0.1807***
[Without Asymmetry] (0.0316)
Restricted Model 0.3879*** -0.2018
[With Asymmetry] (0.0267) (0.2727)
Unrestricted Model -0.2549** 0.4854*** -0.1027***
[Asymmetry & Economic Conditions] (0.0224) (0.1320) (0.0072
Note: For each of the alternative models under consideration, the values in parentheses represent the standard errors, while *** ** and * indicate statistical significance at the 1%,

5%, and 10% levels, respectively.

The OLS estimator adjusted for potential bias in Equation
(4) is denoted by Bu;=8—9¢ <p — p), while the endo-

geneity bias caused by the correlation between &; and z;
is corrected by the including the additional term

d(z¢ — pzi-1). Here p and p are fitted coefficients of one pe-
riod-lagged (z;_1). The term z as used herein is a vector
representing oil prices and economic conditions. To further
account for the probable effect of conditional heteroskedas-
ticity, which is common in time-series data, Westerlund
and Narayan (2015) suggest pre-weighting all the data by
olv and then estimating the resulting equation via the fea-
sible quasi generalized least squares (FQGLS).

To evaluate the out-of-sample forecasting abilities of the
restricted and unrestricted predictive models under consid-
eration, we employ a pairwise method for performance as-
sessment. We focus on the Campbell and Thompson (C-T,
2008) test and the Clark and West (C-W, 2007) test, which
are standard measures for nested models. Our analysis uti-
lizes 75% of the total sample period for both in-sample and
out-of-sample forecasts.

II1. Results

Table 2 reports the results of the predictive regressions
across all estimated models. Overall, we cannot reject the
null hypothesis regarding the impact of oil prices on REIT
volatility, a finding consistent with Nazlioglu et al. (2020)
and Bonato et al. (2022). Importantly, our analysis confirms
that the relationship is asymmetric, with statistically sig-
nificant effects primarily occurring during positive oil price
shocks. This suggests that rising oil prices, potentially sig-
naling inflationary pressures or increased operational
costs, amplify REIT volatility, whereas declining prices do
not elicit a comparable response. Our findings also under-
score the moderating role of economic conditions: periods
of strong growth or contraction can intensify or dampen
the sensitivity of REIT volatility to oil price movements.
This aligns with theoretical perspectives on conditional
heteroskedasticity and supports prior evidence that macro-
economic states shape commodity-financial market inter-
actions (Bouri et al., 2018; Huang & Lee, 2017). From a
practical standpoint, these insights highlight the need for
diversification strategies, particularly during periods of ris-
ing oil prices, and suggest that understanding state-depen-
dent effects can enhance hedging and risk management
practices. A core contribution of this study is the evaluation

of out-of-sample predictive performance. Table 3 shows
that models incorporating both asymmetries and economic
conditions consistently outperform restricted models
across in-sample and out-of-sample horizons. This superi-
ority, confirmed by the C-T and C-W tests, demonstrates
that accounting for asymmetric oil price dynamics and
macroeconomic context improves forecasting accuracy,
corroborating evidence from asset pricing and real estate
literature (Chen et al., 2020; Engle & Gallo, 2013). In sum,
recognizing the influence of asymmetric oil price shocks
and economic conditions allows investors and policymakers
to make more informed decisions, enhancing REIT portfolio
management, stabilizing market volatility, and supporting
broader financial and economic resilience.

IV. Conclusion

This study investigates the influence of oil prices on
REIT volatility, offering insights for both investors and pol-
icymakers. Our findings demonstrate that models incorpo-
rating the fundamental characteristics of oil prices gener-
ate more accurate forecasts of REIT volatility than models
that omit these factors. Accounting for asymmetric market
responses, where price increases and decreases affect
volatility differently, further enhances predictive perfor-
mance. Additionally, economic conditions play a crucial
role in shaping and amplifying the effects of oil price asym-
metries. By capturing the dynamic interactions among oil
prices, macroeconomic conditions, and REIT volatility, this
study provides practical guidance for risk management, in-
vestment strategy, and policy formulation in real estate
markets. Future research could examine additional macro-
economic or financial factors to refine forecasting models
and further improve our understanding of REIT volatility
dynamics.
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Table 3. In-sample and out-of-sample forecast performance evaluations

Out-of-Sample

In-Sample
h=4 h=8 h=12
Unrestricted Model vs Restricted Model using C-T test
Model 1 vs Model 3 0.7634 0.7657 0.7616 0.7637
Model 2 vs Model 3 0.6486 0.6477 0.6371 0.6357
Unrestricted Model vs Restricted Model using C-W test
0.0883*** 0.0879*** 0.0888*** 0.0895***
Model 1vs Model 3 [17.3436] [17.6184] [17.8806] [18.3537]
0.0513*** 0.0502*** 0.0490*** 0.0480***
Model 2vs Model 3 [11.3672] [11.3058] [11.1865] [11.1176]

Note: A positive C-T value indicates that the unrestricted model outperforms the alternative predictive models (the restricted model), while a negative value suggests the opposite.
For the C-W test, the value in square brackets is the t-statistic associated with the test coefficient and is evaluated against critical values of 1.28, 1.64, and 2.00 for the 10%, 5%, and
1% levels of significance, respectively.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
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