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Abstract:

This study aimed to identify and nonlinearly model the determinants of capital structure among companies listed on the
Tehran Stock Exchange across short-, medium-, and long-term horizons. This applied study employed an analytical-
correlational and exploratory design. The statistical population comprised companies listed on the Tehran Stock Exchange
from 2011 to 2023, of which 171 companies were selected through screening and systematic exclusion criteria. To identify
influential variables and account for model uncertainty, Bayesian Model Averaging (BMA), Dynamic Model Averaging (DMA),
Dynamic Model Selection (DMS), and Time-Varying Parameter (TVP) models were employed. The estimation performance of
nonlinear TVP models was also compared with that of the conventional linear OLS model using the likelihood-ratio test. The
likelihood-ratio test indicated that the TVP model provided superior estimation performance compared with OLS. The DMA-
based AR(1)-TVP-X model also demonstrated better predictive performance across the examined forecasting horizons. In the
short term, ownership type was the most influential determinant of capital structure (mean coefficient = 0.641; inclusion
probability = 0.943). In the medium term, the business environment index showed the greatest importance (coefficient =
0.341; inclusion probability = 0.969). In the long term, the debt-to-equity ratio emerged as the dominant determinant
(coefficient = 0.725; inclusion probability = 0.939). Moreover, the number of influential systematic and nonsystematic factors
increased from the short to the long term, while the magnitude of the effects of many determinants intensified over longer
horizons. Capital structure is a dynamic and time-dependent phenomenon jointly shaped by ownership, financial,
institutional, and macroeconomic factors. The superior performance of TVP and DMA approaches indicates that fixed-
coefficient models may inadequately capture financing dynamics; therefore, corporate financial decisions and regulatory
policies should be adapted to time horizons, firm characteristics, and changing economic conditions.
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Extended Abstract

Introduction

Capital structure is one of the most consequential areas of corporate financial decision-making because the combination
of debt and equity used to finance a firm influences its cost of capital, financial risk, investment capacity, profitability,
flexibility, and long-term sustainability. Although a substantial body of financial literature has investigated the determinants
of leverage, no single theoretical framework has been able to fully explain financing behavior across firms, industries,
institutional environments, and economic periods. Traditional theories, including the trade-off, pecking-order, agency,
signaling, and market-timing theories, emphasize different mechanisms underlying financing choices. More recent
developments in capital structure theory have further demonstrated that taxation, debt costs, firm age, investment horizons,
and changing financial conditions can alter the optimal financing configuration and its implications for corporate value
(Becker, 2021; Brusov & Filatova, 2023; Brusov et al., 2021; Filatova et al., 2022).

Empirical evidence similarly indicates that capital structure is determined by a heterogeneous combination of firm-specific,
market-related, institutional, and macroeconomic factors. Profitability, firm size, asset structure, liquidity, growth
opportunities, market valuation, business risk, and operating characteristics have all been identified as relevant determinants,
although their direction and magnitude vary considerably across contexts (Harc, 2019; Khaki & Akin, 2020; Martinez et al.,
2019; Zandi et al., 2023; Zhu et al., 2023). Ownership and corporate governance characteristics also affect financing decisions
by shaping managerial incentives, access to external finance, creditor perceptions, agency relationships, and control
considerations (Lee & Junaid, 2026; Mansour et al., 2022). Recent evidence additionally suggests that managerial behavioral
characteristics, such as chief executive officer overconfidence, can influence leverage decisions and corporate financial
policies (Alosaimi, 2026). These findings imply that capital structure cannot be adequately understood solely through
accounting ratios because financing decisions are embedded within broader organizational and governance arrangements.

Evidence from the Iranian capital market further indicates that corporate leverage is sensitive to firm-specific attributes,
environmental uncertainty, institutional ownership, liquidity, financial costs, taxation, and macroeconomic conditions
(Barzegar et al., 2021; Garavand et al., 2021; Nasiri Aghdam & Moradzadeh, 2024). Economic policy uncertainty can interact
with firm characteristics and alter financing behavior, while inflation, exchange-rate fluctuations, fiscal and monetary policies,
and broader macroeconomic instability may affect both the availability and relative cost of financing alternatives
(Khorramabadi, 2024; Sabouri & Karimpour, 2021; Xiao-Ming & Qiu, 2021). Market conditions are also relevant because firms
may adjust their reliance on debt and equity in response to market valuation and opportunities to issue securities, consistent
with the equity market-timing perspective (Goudarzi Farahani et al., 2024). Furthermore, the relationship between leverage
and taxation suggests that firms make capital structure decisions jointly with other financial policies rather than
independently (Setayesh & Ebrahimi, 2021).

A major methodological challenge in this literature is that many conventional empirical models assume that the effects of
explanatory variables remain constant throughout the observation period. Such an assumption may be especially restrictive
in volatile economies, where structural changes, inflationary shocks, exchange-rate movements, sanctions, policy changes,
and financial-market disruptions can alter the importance of capital structure determinants over time. Dynamic financial
modeling studies have shown that allowing coefficients and model composition to evolve can reveal patterns that static

models may overlook (Koop et al., 2020; Koop et al., 2019; Rostami et al., 2023). A second challenge is model uncertainty.
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When a large number of theoretically plausible determinants are available, selecting a single fixed regression specification
can make results highly dependent on arbitrary model choice. Bayesian Model Averaging provides a systematic framework
for incorporating uncertainty concerning competing model specifications rather than conditioning inference on one selected
model (Fragoso et al., 2018; Steel, 2020). Bayesian averaging approaches have demonstrated practical usefulness in Iranian
financial studies and other predictive applications involving many candidate predictors (Asadi-Gharehjelou & Abdeh Tabrizi,
2020; Norazrin et al., 2023; Sheikhli et al., 2022; Talebnia et al., 2023). Alternative averaging methods such as Weighted-
Average Least Squares likewise emphasize the importance of accounting for specification uncertainty (Jacob, 2022). In
addition, contemporary developments such as FinTech engagement may affect firms' ability and speed to adjust their capital
structure toward desired levels, further reinforcing the dynamic nature of financing decisions (Li et al., 2026; Rahimi et al.,
2022). Accordingly, the present study aimed to identify and nonlinearly model the determinants of capital structure among
companies listed on the Tehran Stock Exchange across short-, medium-, and long-term horizons using time-varying parameter
and dynamic model averaging and selection approaches.

Materials and Methods

This study was applied in purpose and analytical-correlational and exploratory in methodology. The statistical population
consisted of companies listed on the Tehran Stock Exchange over the period 2011-2023. Systematic screening criteria were
applied to obtain a homogeneous analytical sample. Newly listed companies, financial institutions, investment companies,
banks, insurance and leasing companies, firms with changes in their fiscal year or fiscal years not ending in the standard
reporting period, and companies experiencing interruptions in activity were excluded. Following screening, 171 companies
constituted the final sample.

Capital structure was examined using financing and leverage indicators derived from corporate financial information. A
broad initial set of candidate determinants was compiled from theoretical and empirical literature. These variables covered
ownership and corporate governance characteristics; financial performance and profitability; liquidity and asset-
management efficiency; market valuation and risk; structural and operational characteristics; information quality and
financial reporting; financial and credit risk; macroeconomic factors; institutional and business-environment conditions; and
external shocks, including sanctions and global asset-price fluctuations.

Corporate data were primarily obtained from Codal and Rahavard Novin, whereas macroeconomic and institutional
indicators were obtained from official national and international sources, including the Central Bank, the Statistical Center of
Iran, and World Bank databases. After examining the time-series properties of the variables and ensuring that the estimated
relationships were not spurious, the performance of conventional linear OLS models was compared with Time-Varying
Parameter models using the likelihood-ratio criterion. Model uncertainty and changes in predictor importance were then
addressed through Bayesian Model Averaging, Dynamic Model Averaging, Dynamic Model Selection, and related time-varying
parameter specifications. Forecasting performance was assessed separately for short-, medium-, and long-term horizons
using multiple forecast-error and predictive-likelihood criteria.

Findings

The likelihood-ratio analysis demonstrated that the nonlinear TVP framework provided better estimation performance
than the conventional OLS specification, indicating that the assumption of constant coefficients was inappropriate for

modeling capital structure over the study period. Among the competing dynamic specifications, the DMA-based AR(1)-TVP-X
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model exhibited the most favorable overall forecasting performance across the examined horizons. This finding indicated
that both temporal variation in coefficients and probabilistic averaging across competing models contributed to improved
explanatory and predictive performance.

The importance of individual determinants differed substantially across forecasting horizons. In the short-term horizon,
ownership type emerged as the most influential determinant of capital structure, with a mean coefficient of 0.641 and an
inclusion probability of 0.943. Other important short-term variables included operating profit, the quick ratio, total asset
turnover, interest coverage, the debt-to-equity ratio, stock beta, institutional ownership, accrual-based earnings
management, and financial distress. The quick ratio and total asset turnover showed negative effects, indicating that stronger
liquidity and operating efficiency were associated with lower reliance on debt financing.

Macroeconomic and external variables were also influential in the short term. Inflation had a coefficient of 0.533 and an
inclusion probability of 0.875, the exchange rate had a coefficient of 0.363 and an inclusion probability of 0.676, and fiscal
policy had a coefficient of 0.316 and an inclusion probability of 0.709. The business environment index, economic resilience
index, and sanctions index also exhibited substantial explanatory importance.

In the medium-term horizon, the business environment index became the dominant determinant, with a coefficient of
0.341 and an inclusion probability of 0.969. The medium-term model incorporated a broader combination of corporate and
external factors, including taxation, liquidity ratios, asset turnover, the price-to-earnings ratio, interest coverage, firm size,
stock beta, institutional ownership, accrual earnings management, financial distress, inflation, exchange rates, fiscal policy,
good governance, economic resilience, sanctions, oil-price fluctuations, and capital-market depth.

In the long-term horizon, the debt-to-equity ratio was identified as the principal determinant, with a coefficient of 0.725
and an inclusion probability of 0.939. Interest coverage also showed a coefficient of 0.725 and a particularly high inclusion
probability of 0.989. Other prominent long-term determinants included financial distress, inflation, the business environment
index, economic resilience, sanctions, and capital-market depth. Capital-market depth exhibited a negative coefficient of
-0.419 with an inclusion probability of 0.869.

The number of influential factors increased with the forecasting horizon. Seven systematic and ten nonsystematic factors
were identified in the short term, nine systematic and twelve nonsystematic factors in the medium term, and twelve
systematic and eighteen nonsystematic factors in the long term. The magnitude of the effects of many determinants also
increased at longer horizons, indicating greater accumulation and interaction of financial and macroeconomic risks over time.

Discussion and Conclusion

The results demonstrate that capital structure among Tehran Stock Exchange companies is fundamentally dynamic rather
than static. The superior performance of the TVP framework indicates that the effects of ownership, corporate financial
characteristics, market variables, and macroeconomic conditions change over time. The additional superiority of DMA
suggests that it is not sufficient merely to allow coefficients to vary; the composition and probability of competing models
should also be permitted to evolve as economic conditions change.

The predominance of ownership type in the short term indicates that immediate financing choices are strongly shaped by
control structures and the firm's relationship with major shareholders. Ownership arrangements may affect access to credit,

implicit financial support, bargaining power, financing constraints, and the desire to preserve control. At the same time, the
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negative effects of liquidity and asset turnover indicate that firms with stronger internal liquidity and operating efficiency
have less immediate need to rely on debt.

The importance of inflation, exchange rates, fiscal conditions, resilience, and sanctions shows that short-term financing
decisions are highly responsive to the broader economic environment. Rising prices and currency depreciation can increase
replacement costs and working-capital requirements while reducing the real value of internally generated resources,
potentially encouraging greater borrowing.

In the medium term, the dominance of the business environment index suggests that institutional quality and the
predictability of economic activity become increasingly important as firms move beyond immediate financing needs.
Regulatory stability, access to funding, governance quality, and the cost of conducting business shape the feasibility and
relative attractiveness of alternative financing strategies.

In the long term, the dominance of the debt-to-equity ratio and the high importance of interest coverage and financial
distress indicate strong path dependence. Financing decisions made in previous periods shape future borrowing capacity,
debt-servicing requirements, credit risk, and the range of available financing alternatives. The negative effect of capital-
market depth further suggests that deeper capital markets can reduce excessive dependence on debt by expanding access
to alternative sources of finance.

Overall, the progressive increase in the number and magnitude of significant determinants from the short to the long term
indicates that capital structure is increasingly exposed to accumulated and interacting risks over longer horizons.
Consequently, capital structure should not be managed through a single fixed leverage target applicable to all firms and
periods. Instead, effective financing decisions require continuous monitoring of firm-specific financial conditions together
with ownership characteristics, market development, institutional quality, inflation, exchange-rate dynamics, sanctions, and
other macroeconomic pressures. The findings therefore support the use of dynamic, probabilistic, and time-varying modeling

frameworks for both corporate financial management and capital-market policy design.
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