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1 Introduction and Motivation

In different scientific studies, statistical methods are widespread
used to analyze data. But, the wrong interpretation of statisti-
cal results and bad data quality can induce misleading conclusions
[Wahlin and Grimvall 2008]. To assure the reliability of results
and avoid wrong decisions, it is necessary to control the analyti-
cal methods, the quality and the type of data preprocessing[Sulkava
et al. 2007].

My PhD work is multidisciplinary since it intends to make contri-
butions in Computer Science, data mining research and also in envi-
ronmental Chemistry with leveraging the use of analytics and data
mining for analyzing water pollution. My work aims to contribute
to the definition of metrics needed to control analytical methods
and to determine the type of data preprocessing necessary to obtain
reliable results specifically for environmental studies.
As incomplete data, the most frequent problem of data quality, and
inappropriate data preprocessing are some common problems on
statistical analysis and because these problems can induce inaccu-
rate interpretations, I developed a preliminary work for assessing
the imputation of missing data and data preparation methods.

2 Approach

In the experimental testing protocol proposed in here, many scripts
to compare the methods and implement the comparison measures
were developed. The procedures were performed using the R 2.11
statistical and computing environment and the Software Tanagra
1.4. For this study a complete data set of environmental water qual-
ity monitoring of Rhin-Meuse French streams was adopted.
For the imputation of missing values, three multivariate imputation
methods were assessed. The package AMELIA II, MICE and VIM
(IRMI) have been implemented for testing the methods.
For data preparation assessment, the clustering methods k-means
and Kohonen-SOM were investigated with the goal to understand
which data preparation strategies could be the most appropriate.
In order to test the imputation methods, the data set was prepared
first, by normalizing it and second, by creating incomplete data sets
from this normalized data set. Finally the imputation methods were
applied to the incomplete data sets. The performance of the impu-
tation methods was evaluated calculating RMSE values.
To assess data preparation on clustering methods, the original
dataset was preprocessed by eliminating outliers, normalizing data
and combining both outliers elimination and normalization. Fi-
nally K-means and Kohonen-SOM methods were applied to the
pretreated data.
The selection of the most appropriate data preparation was done
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using the Skewness and Kurtosis index, the Euclidean distance, the
Simpsons index of diversity and the Adjusted Rand Index metrics.

3 Preliminary results

The results of imputation methods assessment revealed that the best
imputation method to complete missing data is IRMI. AMELIA II
and MICE methods give accurate results when the rate of miss-
ing data is low (15%). The type of normalization and distribution
impacted the performance of the tested methods. The proposed im-
putation methods are appropriate under a missing data rate of 30%.
Concerning data preparation for clustering methods, not a unique
preparation procedure was identified. Instead, several data prepa-
rations alternatives were proposed according to users needs. The
procedures proposed have the lowest impact on the clustering re-
sults.
The results of this preliminary study will contribute to find the best
strategies for handling missing data and to better understand the
impact of data preparation on statistical results.

4 Perspectives

To extend this study additional imputation methods and data prepa-
ration alternatives will be examined and tested to other statistical
and data mining methods. Metrics to compare the preparation al-
ternatives will be applied and new ones will be constructed when
necessary. I intend to apply the results of preparation alternatives to
define the measures and procedures necessary to control and assess
data quality. My goal is now to apply these tools and procedures
for the analysis of Mexican rivers pollution.
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