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Abstract:

This study aims to examine the long-run effects of Brainard uncertainty and banking stability on Iran’s economic growth
within a DSGE framework. This applied causal-analytical study uses financial data from banks listed on the Tehran Stock
Exchange over 1997-2017. Brainard uncertainty is incorporated as a multiplicative structural shock in a DSGE model, while
banking stability is measured using Altman’s Z-score. Monetary policy volatility is modeled using ARCH-family models, and
long-run and dynamic relationships are estimated through Bayesian methods employing MCMC algorithms and particle
filtering. Control variables include physical capital and labor, and all variables are log-transformed and detrended using the
Hodrick—Prescott filter . Results indicate that Brainard uncertainty has a statistically significant negative effect on output and
investment, leading to a persistent decline in economic growth. In contrast, banking stability shows a significant positive
impact on growth. The velocity of money is positively associated with real GDP, inflation, and exchange rate, whereas interest
rates have a significant negative effect. Household consumption does not exhibit statistical significance. The findings suggest
that reducing policy uncertainty and enhancing banking stability are critical for sustainable economic growth, and rule-based
and transparent policymaking improves monetary policy effectiveness.
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Extended Abstract

Introduction

In recent years, uncertainty has emerged as a central concept in macroeconomic and financial analysis, fundamentally
reshaping how economists understand fluctuations in economic activity and policy effectiveness. Traditional macroeconomic
frameworks often assumed stable structural relationships and predictable policy transmission mechanisms; however, a
growing body of literature demonstrates that uncertainty itself acts as an independent driver of economic dynamics. In
particular, uncertainty shocks can trigger contractions in investment, consumption, and output by altering expectations and
increasing precautionary behavior among economic agents (Bloom, 2025).

Economic policy uncertainty, especially in monetary and fiscal domains, plays a crucial role in shaping macroeconomic
outcomes. When economic agents face ambiguity regarding policy direction, implementation, or effectiveness, they tend to
delay decisions, reduce investment, and increase liquidity preferences. Empirical evidence indicates that policy uncertainty
contributes to heightened financial market volatility and reduced liquidity, thereby undermining market efficiency
(Hasanzadeh et al., 2023). In oil-dependent economies, such as Iran, uncertainty is further amplified by oil price shocks, which
directly influence fiscal revenues, exchange rates, and macroeconomic stability (Mohseni & Ghasemi, 2024).

A particularly important theoretical framework for analyzing policy uncertainty is Brainard uncertainty, which arises when
policymakers face uncertainty regarding the parameters governing policy transmission mechanisms. Under such conditions,
policymakers adopt more cautious strategies, potentially reducing the effectiveness of monetary interventions. This cautious
behavior can dampen economic activity, particularly when strong policy responses are required to counteract shocks.
Empirical studies confirm that monetary policy uncertainty significantly affects economic performance and financial markets
(Kamara & Koirala, 2023).

Moreover, uncertainty has substantial implications for financial stability and risk transmission across markets. Research
shows that financial uncertainty shocks can generate systemic risk spillovers, particularly between oil markets and stock
markets, intensifying volatility and weakening diversification benefits (Lyu et al., 2025). Similarly, climate policy uncertainty
and financial stress indicators have been identified as key channels through which shocks propagate across economic sectors
(Shahbaz et al., 2024). These findings highlight the interconnected nature of modern financial systems and the importance of
incorporating uncertainty into macroeconomic models.

At the macroeconomic level, uncertainty affects inflation dynamics, labor markets, and economic growth. Studies indicate
that uncertainty shocks can influence inflation through expectations channels and affect unemployment rates by reducing
firms’ hiring incentives (Usman et al., 2024). Furthermore, global financial conditions and international uncertainty play a
significant role in transmitting shocks to emerging economies, exacerbating domestic vulnerabilities (Yildirim & Guloglu,
2024).

In addition to macroeconomic impacts, uncertainty also influences investor behavior and market dynamics. Investor
sentiment and liquidity conditions significantly shape the response of financial markets to uncertainty shocks, often
amplifying volatility (Eyshi Ravandi et al., 2024). Behavioral responses, such as herding and risk aversion, become more
pronounced under high uncertainty, leading to inefficient pricing and market instability (Zare Bahnamiri & Michaghani, 2023).

Psychological reactions to uncertainty, including anxiety and avoidance, further reinforce these economic effects (Papenfuss

etal., 2022).
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Methodologically, advances in econometric modeling have enabled more precise analysis of uncertainty effects. Structural
vector autoregression (SVAR) models and non-Gaussian VAR frameworks have been widely used to identify and quantify
uncertainty shocks and their dynamic impacts (Cai et al., 2022; Palmén, 2022). These approaches allow researchers to capture
nonlinearities and asymmetries in economic responses, which are particularly relevant in uncertain environments.

Given these developments, understanding the role of Brainard uncertainty within a structural macroeconomic framework
is essential, particularly in economies characterized by structural imbalances and external shocks. Iran’s economy, with its
reliance on oil revenues, financial sector constraints, and policy volatility, provides a suitable context for examining these
dynamics. This study aims to model Brainard uncertainty as a structural shock within a DSGE framework and analyze its
dynamic effects, alongside banking stability, on long-run economic growth.

Methods and Materials

This study adopts an applied causal-analytical approach within the framework of a Dynamic Stochastic General Equilibrium
(DSGE) model. Brainard uncertainty is incorporated as a multiplicative structural shock affecting the transmission parameters
of monetary policy. The model structure consists of four main sectors: households, firms, banks, and the public sector
(government and central bank). The banking sector is explicitly modeled as a financial intermediary subject to credit and
liquidity risks, representing a key innovation of this study.

The empirical analysis is based on financial data from banks listed on the Tehran Stock Exchange over the period 1997—
2017. The dependent variable is real gross domestic product (GDP), representing economic growth, while key explanatory
variables include a liquidity volatility index as a proxy for Brainard uncertainty, banking stability measured by Altman’s Z-
score, physical capital stock, and labor force. The model is formally specified as:

GDP, = f(LIl;,SB;, K;, Lt)

All variables are transformed into logarithmic form and detrended using the Hodrick—Prescott filter with a smoothing
parameter of A = 100. Monetary policy volatility, as the primary source of uncertainty, is initially modeled using ARCH-family
models.

Parameter estimation is conducted using Bayesian techniques, combining prior distributions with observed data through
Markov Chain Monte Carlo (MCMC) simulations. A particle filtering approach is employed to handle nonlinear and non-
Gaussian characteristics of the model. The estimation procedure involves second-order perturbation to preserve nonlinear
effects and ensure accurate representation of uncertainty dynamics. Model validation is performed using convergence
diagnostics, including the Brooks—Gelman test and sensitivity analysis.

Impulse Response Functions (IRFs) are derived to analyze the dynamic effects of structural shocks, enabling a detailed
examination of the short- and long-run responses of macroeconomic variables to Brainard uncertainty and banking stability
shocks.

Findings

The empirical results indicate that Brainard uncertainty exerts a statistically significant negative effect on economic
growth. Specifically, an increase in uncertainty leads to a persistent decline in output and investment, reflecting reduced
confidence and heightened precautionary behavior among economic agents. The negative impact is sustained over time,

suggesting that uncertainty shocks have long-lasting effects on economic performance.
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In contrast, banking stability demonstrates a positive and significant relationship with economic growth. Higher levels of
financial stability, as measured by the Z-score, contribute to improved resource allocation, increased credit availability, and
enhanced investment activity. This highlights the critical role of the banking sector in supporting economic development.

The analysis also reveals that the velocity of money is positively associated with real GDP, inflation, and exchange rates,
indicating that monetary factors play an important role in economic dynamics. Conversely, interest rates exhibit a significant
negative effect on money velocity, reflecting the cost of borrowing and its influence on liquidity preferences.

Additionally, the results show that certain variables, such as household consumption, do not have a statistically significant
impact on money demand, suggesting that other factors may dominate consumption behavior in the context of uncertainty.

Impulse response analysis confirms that uncertainty shocks lead to immediate and sustained declines in key
macroeconomic variables, while positive shocks to banking stability generate expansionary effects. These findings underscore
the asymmetric nature of economic responses to different types of shocks.

Discussion and Conclusion

The findings of this study highlight the critical role of uncertainty as a structural determinant of economic performance.
Brainard uncertainty, in particular, emerges as a key factor influencing policy effectiveness and macroeconomic stability. The
negative impact of uncertainty on growth reflects its ability to disrupt expectations, reduce investment, and weaken the
transmission of monetary policy.

The positive role of banking stability underscores the importance of a robust financial system in mitigating the adverse
effects of uncertainty. A stable banking sector enhances confidence, facilitates credit flows, and supports economic resilience.
These results suggest that financial stability and policy certainty are complementary factors in promoting sustainable growth.

From a policy perspective, the results emphasize the need for transparent and rule-based policymaking to reduce
uncertainty and improve the effectiveness of economic interventions. Strengthening institutional frameworks, enhancing
regulatory oversight, and improving coordination between monetary and fiscal policies are essential for achieving
macroeconomic stability.

Furthermore, the findings suggest that policymakers should consider the nonlinear and dynamic nature of uncertainty
effects when designing economic policies. Traditional linear models may underestimate the magnitude and persistence of
uncertainty shocks, leading to suboptimal policy responses.

In conclusion, this study demonstrates that modeling uncertainty within a DSGE framework provides valuable insights into
the complex interactions between policy, financial stability, and economic growth. By incorporating Brainard uncertainty as
a structural shock, the analysis offers a more comprehensive understanding of macroeconomic dynamics in uncertain
environments. The results highlight the importance of reducing policy uncertainty and strengthening financial systems to

foster long-term economic growth and stability.
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