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This study analyzes the dynamics of ETF returns in response to macroeconomic
variables and investor behavior using a Panel Vector Autoregression (PVAR)
model with a Generalized Method of Moments (GMM) estimator.

Monthly data for the period 2013-2023 are employed. Macroeconomic variables
(interbank interest rate, inflation, gold price, and exchange rate) and behavioral
variables (investor sentiment and risk aversion) are analyzed within a structural
panel vector autoregression (PVAR) framework.

Impulse-response function results indicate that a positive shock to risk aversion
leads to an immediate decline in ETF returns, whereas a shock to investor
sentiment has a strengthening, persistent effect. The interest rate also exerts a
significant negative pressure on returns. Furthermore, ETFs play an active role
in shock transmission, such that increases in ETF returns reduce risk aversion
and strengthen investor sentiment. Macroeconomic variables also exhibit distinct
responses, including defensive behavior in gold prices, short-term reactions in
inflation, and an upward trend in exchange rates.

FEVD results indicate increasing long-run interdependence among variables and
highlight the prominent roles of interest rates, risk aversion, and ETF returns in
explaining fluctuations in other variables. These findings emphasize the dynamic
and endogenous nature of the relationships between behavioral factors,
macroeconomic variables, and ETF returns, as well as the importance of ETFs
as a channel for financial shock transmission.
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Exchange-traded funds (ETFs) were first introduced to international markets in 1993, tracking the S&P
500 Index, and have since emerged as one of the most prominent modern financial instruments, offering
advantages such as high liquidity, real-time trading, and efficient diversification. In recent years, these
funds have become an attractive investment option for retail and institutional investors. However, ETF
returns are affected by a wide range of macroeconomic variables—including interest rates, inflation,
exchange rates, and gold prices—as well as behavioral factors such as investor sentiment and risk
aversion. While previous studies have typically examined the impact of these variables in isolation,
limited attention has been paid to their simultaneous and dynamic interactions. As a result, the research
literature suffers from a significant lack of understanding of the endogenous, multi-layered relationships
among macroeconomic factors, behavioral indicators, and ETF returns. To fill this gap, the present study
examines the dynamic behavior of ETF returns using a panel vector autoregression (PVAR) framework,
which enables a comprehensive analysis of how macroeconomic and behavioral shocks are transmitted
to ETF performance.

Methodology

In this study, shock analysis is performed using the impulse response function (IRF) and forecast error
variance decomposition (FEVD). These tools allow us to identify not only the short-term nature of the
reactions, but also the contribution of each shock to the long-term volatility of ETF returns. The use of
the PVAR model in this study provides a comprehensive view of how the ETF market responds to
changes in the macroeconomic environment and investor behavior, and helps identify the shocks that
have the greatest impact on the stability and long-term performance of the funds. On the other hand, the
PVAR-GMM model has been applied to simultancously analyze the dynamic and endogenous
interactions between behavioral and macroeconomic factors in ETF returns in Iran's emerging market,
providing an approach to identify shock transmission channels in the short and long term. This study
uses monthly data for six equity ETFs listed on the Tehran Stock Exchange during the period 2013 to
2023. The macroeconomic variables include the interbank interest rate, inflation rate, gold price, and
exchange rate. In contrast, the behavioral variables include investor sentiment (measured using market
turnover) and risk aversion (measured using market volatility). To analyze the dynamic relationships
among these variables, the study uses the PVAR model estimated by the generalized method of moments
(GMM). Stationarity was confirmed using unit root tests, the optimal lag length was selected using
several information criteria, and the stability of the model was examined through the absolute value
analysis of eigenvalues. Dynamic interactions were analyzed using impulse response functions (IRFs),
and the relative contribution of each variable to the forecast error of other variables was evaluated using
forecast error variance analysis (FEVD).

Results and Discussion

This study analyzes the dynamics of ETF returns in response to macroeconomic and investor-behavioral
variables using the PVAR-GMM model. It examines the endogenous, mutual, and multimodal structure
among these variables in a dynamic framework. The results show that behavioral shocks play a crucial
role in shaping the dynamics of ETF returns. A positive shock to risk aversion leads to an immediate,
sharp decline in ETF returns, reflecting the strong effect of fear and uncertainty on investor withdrawals
from ETF markets. In contrast, a positive shock to investor sentiment has a sustained and aggravating
effect on ETF returns. Among macroeconomic factors, the interbank interest rate exerts the most
negative impact; as interest rates rise, the attractiveness of investing in ETFs decreases. ETF returns
themselves act as an active transmission channel: higher ETF returns reduce risk aversion and increase
investor sentiment, reflecting a bidirectional relationship between market performance and behavioral
responses.

Macroeconomic variables exhibit distinct response patterns. Gold prices exhibit defensive and bullish
reactions, inflation shows rapid, short-term spikes, and the exchange rate shows a steady, upward trend.
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The results of the analysis of variance show that in the short run, each variable is mainly explained by
its own shocks. However, in the long run, the interdependence between the variables increases
significantly. In particular, interest rates, risk aversion, and ETF returns play a dominant role in
explaining the volatility of the other variables. These findings confirm the existence of a dynamic,
endogenous, and multidimensional system in which ETFs not only respond to macroeconomic and
behavioral factors but also serve as a key mechanism for transmitting financial shocks across the market.
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