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ABSTRACT

Accurate measurement of variables is essential for reliable statistical analysis, as model validity
depends on data quality. In practice, observed values often deviate from their true values due to
instrumental inaccuracies, human error, or environmental factors. This discrepancy, known as
measurement error, can bias parameter estimates, distort inferences, and reduce the predictive
accuracy of statistical models. This research examines the impact of measurement error in both
regression and time series frameworks, particularly under conditions where standard model
assumptions are violated. Tt also focuses on testing the presence of measurement error in real-world
data. A methodology based on a corrected score estimation approach is proposed for parameter
estimation in regression models with autocorrelated errors in the presence of measurement error, A
comparative analysis reveals that when measurement error is present, the corrected score estimator
consistently outperforms the conventional Ordinary Least Squares (OLS) method in terms of
efficiency and accuracy. Furthermore, a Lagrange Multiplier (LM) test procedure is developed to
detect the presence of measurement error in such models, where the parameters are estimated using
the corrected score estimation technique. The study also investigates parameter estimation and
hypothesis testing in regression models with heteroscedasticity under measurement error. In this
framework, parameters are estimated using a two-step procedure that integrates the corrected score
estimation with weighted linear regression, while the Likelihood Ratio (LR) test is employed to
assess the existence of measurement error in the model. The next important violation of the
regression model assumptions pertains to the normality of the error terms. Before addressing this
violation, as it is essential to discuss the estimation of parameters in autoregressive models with
non-normal errors. This research develops an efficient estimation framework for autoregressive
models with non-Gaussian error distributions. The Godambe Optimal Estimating Function method is
proposed to estimate the parameters of an AR(1) model with non-normal etrors. Traditional methods
such as Maximum Likelihood Estimation (MLE) often become computationally challenging in such
contexts due to the absence of closed-form expressions. The estimating function approach effectively
overcomes this limitation by utilizing the underlying structure of the error distribution to derive
efficient parameter estimates without relying on the full likelihood specification. Furthermore, the
proposed methodology is extended to AR(1) models with non-Gaussian errors in the presence of
measurement error. Finally, a two-step estimation procedure integrating the estimating function
method with the Cochran-Orcutt technique is proposed for regression models with non-normal
errors. The proposed methodology is further extended to regression models with non-normal errors
in the presence of measurement error, All proposed methodologies are validated through extensive
Monte Carlo simulations and supported by analyses of various real-world datasets, demonstrating
their robustness, efficiency, and practical applicability.
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