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Abstract. This study addresses the persistent methodological limitations in wage gap
decomposition analysis across transitional economies by proposing a Bayesian semiparametric
quantile regression framework that simultaneously accounts for heteroscedasticity, endogenous
structural breaks, and latent distributional heterogeneity. Employing panel microdata from six
Central and Eastern European labor markets (2010-2023), the model integrates Markov Chain
Monte Carlo sampling with Dirichlet process priors to recover counterfactual wage distributions at
granular quantile intervals. Empirical results demonstrate that conventional Oaxaca—Blinder
decompositions systematically underestimate the unexplained gender wage gap by 8.3-14.7
percentage points at upper-tail quantiles, primarily attributable to endogeneity bias in occupational
sorting variables. The proposed framework yields superior out-of-sample predictive accuracy
(CRPS reduction of 19.2%) and offers tractable posterior inference for policy-relevant
decomposition components.
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Introduction

Labor market inequality, and specifically the gender wage gap, has remained one of the
most intensely scrutinized empirical phenomena in applied microeconomics. Despite
decades of legislative reform and institutional convergence across the European Union,
substantial and statistically significant wage differentials persist—particularly within
transitional economies that underwent post-socialist structural transformation throughout
the 1990s and 2000s. As of 2024-2025, Eurostat data confirm that the unadjusted gender
pay gap in Central and Eastern Europe ranges from 6.2% in Romania to 18.9% in the Czech
Republic, with distributional analyses suggesting that these aggregate figures mask
profound heterogeneity across the conditional wage distribution. The inadequacy of
aggregate mean-based estimators to capture this heterogeneity has motivated a growing
literature on quantile-based decomposition techniques; however, existing approaches
remain burdened by three interrelated econometric deficiencies that this paper directly
confronts. First, the canonical Oaxaca—Blinder (OB) decomposition, while analytically
transparent, operates exclusively at the conditional mean and therefore fails to characterize
how the explained and unexplained components of the wage differential vary across lower,
median, and upper quantiles of the earnings distribution. This limitation is particularly
consequential in glass-ceiling contexts, where discriminatory wage penalties
disproportionately concentrate at upper-tail quantiles. Second, virtually all extant quantile
decomposition estimators—including the Machado—Mata and RIF-regression variants—
treat the covariate structure as stationary across the full sample period, thereby ignoring the
possibility of endogenous structural breaks arising from macroeconomic shocks,
institutional reforms, or shifts in collective bargaining coverage. In transitional economies
characterized by episodic policy discontinuities, this stationarity assumption introduces
systematic bias of non-trivial magnitude. Third, the presence of heteroscedasticity in micro-
level wage data, well-documented in the labor economics literature, invalidates
conventional asymptotic standard errors and distorts inference on decomposition
components, yet robust corrections are rarely integrated within quantile decomposition
pipelines in a coherent, fully Bayesian manner. To address these gaps, this paper develops a
Bayesian semiparametric quantile regression decomposition (BSQRD) framework that
jointly models the conditional quantile process, endogenous break-point location, and
distributional shape via Dirichlet process mixture priors. The framework is implemented on
harmonized panel microdata drawn from the European Union Statistics on Income and
Living Conditions (EU-SILC) survey across six CEE economies over 2010-2023. Posterior
inference is conducted via adaptive Metropolis-within-Gibbs sampling, with convergence
diagnostics assessed through potential scale reduction factors and cumulative path plots.
The paper proceeds as follows. Section 2 reviews the theoretical foundations of quantile
decomposition methods and their application to transitional labor markets. Section 3
presents the BSQRD model specification, prior elicitation strategy, and identification
conditions for endogenous break detection. Section 4 describes the data construction and



harmonization protocol. Section 5 reports empirical findings and robustness checks. Section
6 concludes with policy implications and directions for methodological extension.
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