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ABSTRACT

Purpose- The purpose of this study is to compare the success of alternative data imputation techniques with missing data. The study
distinguishes itself from the rest of the literature by proposing an appropriate technique for mixed data on financial performance and
environmental, social and governance (ESG) metrics of companies. In addition to simple imputation techniques, we also use machine learning
techniques that allow working with more complex data.

Methodology- We first employ ad-hoc methods such as mean, median, mode, constant, most frequent and regression imputation. In what
follows, we handle multivariate imputation techniques such as multiple imputation by chained equations (MICE). Finally, we run imputation
methods with machine learning (ML) classification such as K-nearest Neighbor (KNN), Ridge and Random Forest. To consider the assumptions
of missing data, we first check the normality of the variables with Kolmogorov-Smirnov test and employ Rubin’s classification technique that
defines the relationship among variables with the probability of missing data. The success of imputation techniques applied to missing data
changes when the missing data are classified with Rubin’s technique according to randomness. Consequently, we apply listwise deletion at
various levels and alternative data imputation techniques. We then compare their performances. The raw data contain parametricas well
as categorical variables (binary and others). Among these are time-series (yearly) financial series such as sales and total assets obtained from
financial statements, ESG scores as well as float ratios for firms from several countries and industries. Imputation is done randomly on a
sample varying from 5% to 30% of the dataset and results are compared to true data based on accuracy or other measures such as root mean
square errors (RMSE) or mean absolute percentage error (MAPE). Several robustness checks have been performed to supplement the
analysis.

Findings- Results show that ML methods such as KNN have a superior performance than others. Moreover, when multidimensional nature
of the data is taken into account, the prediction performance improves. Hence, an optimality can be reached based on parameters.
Conclusion- Based upon the analysis, we conclude that the selected imputation technique and how it is employed matter to attain a higher
accuracy and a better prediction of the missing values on selected mixed panel data in finance.
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