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Abstract— Many people treat data mining as a synonym for 

another popularly used term, Knowledge Discovery from 

Data, or KDD. Data preparation and preprocessing is the key 

to solve the problem. Data pre-processing is the important 

step in data mining process. Data pre-processing includes 

cleaning, normalization, transformation, feature extraction 

and selection, pattern evaluation, knowledge presentation. In 

this paper, we choose data cleaning as experimental study. 

The main objective of data cleaning is to reduce the time and 

complexity of mining process and increase the quality of 

datum in data warehouse. In this paper, we have used several 

methods and filters for removing missing values and noisy 

data, namely Replace Missing Values filter, Remove 

Misclassified Filter, Interquartile Range filter, Binning, 

Clustering, etc. The performances of the filters are measured 

by J48 Classification Algorithm. 
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I. INTRODUCTION 

Data mining tools predict future trends and behaviors, 

allowing businesses to make proactive, knowledge-driven 

decisions. The automated, prospective analyses offered by 

data mining move beyond the analyses of past events 

provided by retrospective tools typical of decision support 

systems. 

Data cleaning can be applied to remove noise and 

correct inconsistencies in the data. Data integration merges 

data from multiple sources into a coherent data store, such 

as a data warehouse. Data transformations, such as 

normalization, may be applied. For example, normalization 

may improve the accuracy and efficiency of mining 

algorithms involving distance measurements. Data reduction 

can reduce the data size by aggregating, eliminating 

redundant features, or clustering. Data reduction obtains a 

reduced representation of the data set that is much smaller in 

volume but yet produce the same or almost the same 

analytical results. 

In this paper, we discussed the data cleaning 

process, using WEKA preprocessing tool. Data cleaning, 

also called data cleansing or scrubbing, deals with detecting 

and removing errors and inconsistencies from data in order 

to improve the quality of data. Data quality problems are 

present in single data collections, such as files and 

databases, e.g. due to misspellings during data entry, 

missing information or other invalid data. In order to 

provide access to accurate and consistent data, consolidation 

of different data representations and elimination of duplicate 

information become necessary. The organization of the 

paper is as follows: Section 2 describes the existing methods 

in literature. The datasets used and the methodologies 

applied are presented in Section 3. Experimental results are 

given in Section 4. Finally, Section 5 concludes the work. 

II. RELATED WORK 

Erhard Rahm and Hong Hai Do (2013) [1] described the 

overview of the problems to be addressed by data cleaning 

and their solution, and presented a classification of the 

problems. Discusses the main cleaning approaches used in 

available tools and the research literature. Data cleaning is 

especially required when integrating heterogeneous data 

sources and should be addressed together with schema-

related data transformations. In data warehouses, data 

cleaning is a major part of the so-called ETL process, and 

also discussed current tool support for data cleaning. 

Shivangi Rana et.al (2016) [2] discussed the 

overview of data cleansing process, data quality, data 

cleansing methods and comprehensive and theoretical 

analysis of some data cleansing tools.   

Nancy L and Manish M (2015) [3] proposed a 

method to reduce the number of outliers by improving the 

cluster formulation methods so that outlier rate reduces and 

also to decrease the mean square error and improve the 

accuracy. The simulation result clearly shows that proposed 

method works pretty well as it significantly reduces the 

outlier. 

Swasti Singhal and Monika Jena (2013) [4] 

introduced the concepts of data mining then data 

preprocessing and sits steps in WEKA and techniques such 

as classification and clustering by WEKA steps. This 

described it by the WEKA tool, gave the introduction to 

WEKA 3.6.8. 

III. MATERIALS AND METHODOLOGIES 

A. Data Source 

The dataset is collected from website www.delve 

datasets.toronto.edu, which is contains 925 instances, and 21 

attributes. The dataset which is fully formatted for bank 

customer details for loan purpose. After processing the 

ARFF file in WEKA the list of all attributes, statistics and 

other parameters can be utilized. In this data files contains 

12 nominal attributes and nine numeric attributes. 

B. WEKA 

WEKA is a collection of machine learning algorithms for 

solving real-world data mining problems. It is written in 

Java and runs on almost any platform. The algorithms can 

either be applied directly to a dataset or called from your 

own Java code [5].  

WEKA's main user interface is the Explorer, but 

essentially the same functionality can be accessed through 

the component-based Knowledge Flow interface and from 

the command line. There is also the Experimenter, which 

allows the systematic comparison of the predictive 

performance of WEKA's machine learning algorithms on a 

collection of datasets. 
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In this example, we load the data set into WEKA, 

perform a series of operations using WEKA's attribute and 

instance filters, and then perform association rule mining on 

the resulting data set. 

This document describes the version of ARFF used 

with WEKA versions 3.6.13; this is an extension of the 

ARFF format as described in the data mining book written 

by Ian H. Witten and Eibe Frank [6][7]. The dataset contains 

925 instances are processed with different attributes (21). 

 
Fig. 1: Loaded data set in WEKA tool 

 
Fig. 2: 2 dimensional representations of attributes 

The above Fig.2 shows the few processed attributes 

which are visualized into a two dimensional graphical 

representation. 

C. Methodologies 

In this paper, simple methodologies are used for removing 

noisy data, and missing values, with help of WEKA tool. 

Data cleaning is important process of data preprocessing. A 

study is examined by below methodologies. 

1) Handling Missing Values 

a) Add Noise 

Add Noise filter which is an instance filter that changes a 

percentage of a given attributes values. The main purpose of 

this filter is adding some noise into the data files. Choose 

Add Noise filter and click the filter then enter which 

attribute want to be changed in attribute Index. 

b) Remove 

Remove attributes or instances with attribute indices those 

are having more missing or inconsistent data. Remove filter, 

found under Unsupervised > attribute > Remove. A filter 

that removes a range of attributes from the dataset, some 

datasets contains unwanted attribute, through this filter we 

can easily remove the attributes from the dataset. 

c) Remove Percentage 

A filter that removes a given percentage of a dataset, this 

filter is located in Unsupervised > instance > Remove 

Percentage. This filter removes a given percentage of a 

dataset. By using Remove Percentage filter, unclear data are 

removed. 

d) Remove Type 

Remove Type filter basically used to removes attributes of a 

given type, like String attributes, nominal attributes, 

numeric attributes. By using this filter easily we can remove 

particular types of attribute, like Deleting String attributes, 

nominal attributes, numeric attributes. 

e) Remove Frequent Values 

A filter determines which values (frequent or infrequent 

ones) of a nominal attribute are retained and filters the 

instances accordingly. This filter is located in Unsupervised 

> instance > Remove Frequent Values. Remove Frequent 

Values which is used to delete frequent values from desired 

attribute section; through this filter we can easily remove 

irregular values. 

f) Remove Misclassified 

This filter is located in Unsupervised > instance > Remove 

Misclassified [8]. A filter that removes instances which are 

incorrectly classified. There are several misclassified 

instances available in dataset. In this dataset, misclassified 

data are available like “???” or with spell error.  These types 

of misclassified data are removed by using this filter. 

g) Remove Range 

A filter that removes a given range of instances of a dataset, 

this filter is located in Unsupervised > instance > Remove 

Range. A filter that removes a given range of instances of a 

dataset, through this filter easily we can remove a certain 

missing instances by entering the instance indices in Object 

Editor window. Remove Range filter has some difficulty, 

that is big dataset may contains many inconsistent values, so 

we need some time to find like that. 

h) Remove Useless 

This filter removes attributes that do not vary at all or that 

vary too much, This filter is located in Unsupervised > 

attribute > Remove Useless. This filter removes attributes 

that do not vary at all or that vary too much. By using this 

filter, easily removes useless values. Remove Useless filter 

used for deleting useless and irrelevant data from dataset. 

Default variance percentage is 99.0 allowed, in object editor 

window.  

i) Replace Missing Values 

Replace missing data values with either the mean or the 

mode using the Replace Missing Value filter. This filter is 

located in Unsupervised > attribute > Replace Missing 

Values. By using this filter, replaces all missing values for 

nominal and numeric attributes in a dataset with modes and 

means from the training data. Most probably replace missing 

value filter is used to handle missing data. Missing values 

replaced by this filter. The dataset contains missing values, 

is viewed by viewer. After applying this filter, all missing 

values are replaced by modes and means from the training 

data. 
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Fig. 3: Result of Replace Missing Values 

The above Fig.3 shows the replacement of missing 

values by means. 

j) Subset by Expression 

The filter is used to remove instances which consist of 

missing values or unclear values in dataset. Filters instance 

according to a user specified expression. We can create an 

expression to select the irrelevant data.  Here, we wrote the 

expression ATT1 >=10.0. ATT1 denotes Customer transit 

number attribute, and >=10.0 denotes less than 10 values are 

grouped as a subset and removed. In the view of table 

attribute 1 contains less than 10 values. By using this filter 

[9], we can easily remove inconsistent values. Like, “?”, 

single digit value in nominal data, etc. Expression is 

important for this filter and user friendly. 

k) Interquartile Range 

Interquartile range filter is used to find outliers and extreme 

values in our dataset [10]. Object editor has attribute 

Indices, debug, detection per attribute, extreme values as 

outlier options. Bank dataset contains 925 instances and 21 

attributes.  

 
Fig. 4: After applying Interquartile Range filter 

After applying this filter two attributes are added. 

That’s are Outliers and Extreme values. Outlier attribute 

consists Yes and No values. “No” denotes how many values 

not outliers, “yes” denotes values are outliers. Also is 

suitable for Extreme values. These values should be 

removed from the dataset by using Remove with values 

filter. 

The above Fig.4 shows, increment of 2 attributes in 

bank dataset, after applying this filter. One attribute is 

Outlier, another one is Extreme values. 

l) Remove with Values 

This filter using for clear outliers and extreme value, this 

filter is located in Unsupervised > instance > Remove with 

Values. This filter used for remove the instances with 

values. After applying the Interquartile Range filter, need to 

be remove the outliers and extreme values by the using of 

Remove with values filter. In object editor contains 

Attribute Index, don’t filter after first batch, Invert selection, 

match missing values, modify header, nominal indices, and 

split point. 

2) Handling Noisy Data 

For handling noisy data there are three methods used. That’s 

binning, regression, clustering. 

a) Binning 

In this paper, binning is used for smoothing noisy data. 

Equal width binning, and equal frequency binning both are 

done in this research. In the unsupervised methods, 

continuous ranges are divided into sub-ranges by the user 

specified parameter – for instance, equal width (specifying 

range of values), equal frequency (number of instances in 

each interval), and clustering algorithms like k-means 

(specifying number of clusters). These methods may not 

give good results in cases where the distribution of the 

continuous values is not uniform. 

The simplest unsupervised discretization method, 

which determines the minimum and maximum values of the 

discretized attribute and then divides the range into the user-

defined number of equal width discrete intervals, binning is 

done by discretize filter in WEKA tool.  

b) Regression 

WEKA tool consists preprocess, classify, cluster, etc., 

Classify contains Logistic regression. Logistic regression is 

a well-established regression method, widely used in 

traditional areas when the regression is continuous; the 

responses are discrete [11].  In our work, we formulate the 

classifier weighting problem as an optimization problem and 

solve it using logistic regression. 

c) Clustering 

Clustering [12] is a data mining technique to group the 

similar data into a cluster and dissimilar data into different 

clusters. Clustering is that makes meaningful or useful 

cluster of objects that have similar characteristic using 

automatic technique. Clustering is also called as data 

segmentation. 

 
Fig. 5: Result of K means clustering 

K-means (Macqueen, 1967) is one of the simplest 

unsupervised learning algorithms that solve the well known 

clustering problem. The procedure follows a simple and 

easy way to classify a given data set through a certain 

number of clusters (assume k clusters) fixed a priori. The 

main idea is to define k centroids, one for each cluster. 

IV. RESULTS AND DISCUSSION 

 Twelve filters were used for handling missing values. 

And three methods were used to handling noisy data 

such as Binning, Logistic Regression and Clustering. 

 WEKA tool is used for experimental study. 
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 In banking dataset contains 921 instances, 21 

attributes. 

 Ten fold cross validation is used in this experimental 

study. 

 A study which is examined by the following 

parameters for preprocessing filters, binning, and 

logistic regression 

1) Correctly classified instances and Incorrectly 

classified instances 

2) Accuracy Rate (%) 

3) Error Rate (%) 

4) Mean square error 

 Before applying all filters the correctly classified 

instances is 726, with accuracy level is 78.82%. After 

applying filters there is huge changes occurred in 

correctly classified instances. Add noise filter used to 

adding noise into the dataset. Remove filter which is 

mainly used to remove the useless attributes from the 

data files, and there is no use to increasing the 

performance level by this filter. 

 Incorrectly classified instance is suddenly decreases by 

using Replace Missing Values filter, with accuracy 

level 98.27%. 

 
Fig. 6: Accuracy level for Remove Misclassified Filter 

The above Fig.6 shows the Remove misclassified 

filter performance level increased by 100%, there is no error 

rate. But correctly classified instances are 622 only. So, both 

filters are perfect for handling missing values in this data 

files. Also the mean of squared error is acceptable in both 

filters. Remove Misclassified consists 0, then Replace 

Missing values consists 0.1067. 

The above Fig.7 shows the graphical representation 

of the Performance, and the performance measured by the 

Accuracy Rate and Error Rate. 

 
Fig. 7: Graphical representation of Accuracy and error rate 

of twelve filters 

No.  

bins 

Equal Width Equal Frequency 

Accuracy Error Accuracy Error 

4 78.48 21.51 74.66 25.33 

8 78.59 21.40 79.21 20.79 

10 76.24 23.76 76.56 23.44 

40 77.72 22.27 75 35 

Table 1: Binning 

Table 1 contains number of bins with its accuracy 

and error rate. There is no big change in accuracy level in 

various numbers of bins.  

The binning is done with equal width binning and 

also equal frequency binning. In equal frequency binning an 

equal number of continuous values are placed in each bin. 

From Table 1 equal frequency binning accuracy level little 

vary from equal width binning. 

 
Fig. 8: Clustering 

However k-means clustering tends to find clusters 

of comparable spatial extent, while the expectation 

maximization mechanism allows clusters to have different 

shapes. After performing the clustering similar instances are 

grouped together. unclustered instances are grouped 

together. K means algorithm used to detect the outliers and 

extreme values. 

The Fig.8 shows K means algorithm cluster 0 

contains 322 instances, cluster 1 contains 603 instances. 

Data cleaning methods for noisy data are done by 

binning, logistic regression and clustering. From the three 

methods binning which is used for smoothing noisy data, 

Logistic regression for resolve inconsistent values, and 

clustering which is used to detect outliers by grouping or 

clusters. 

V. CONCLUSION 

After a concise study, we came to a conclusion that Data 

cleansing is applied with different intensions. Data cleaning 

methods and approaches depend upon the type of data which 

we want to clean and according to that we apply particular 

methods and filters. In this paper, bank dataset is used, and 

twelve filters are used to handling missing values. From all 

filters add noise filter only used to adding noise to the 

dataset. Other filters such as Remove, Remove Type, 

Remove Useless, Remove Misclassified, Remove 

Percentage, Remove Frequent values, Subset by Expression, 

Replace Missing Values are used to cleaning missing, 

irrelevant , or inconsistent values. 

Interquartile Range, Remove with Values both are 

used detect and removing Outliers and Extreme Values. For 

handling missing values, Remove Misclassified and Replace 

Missing Values both are performed well. After applying 

these filters the Accuracy level increased. Remove with 

Values is one of the best filters. Because this filter is apply 

straightly to the inconsistent attributes, for remove with 

values. And these filters are classified by J48 classifier. 

Handling Noisy data three methods are done. 

That’s Binning, Clustering and Logistic Regression. Binning 

method smooth a sorted data values by consulting its 

neighborhood that is values around it. K means algorithm is 
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best for the clustering. Clustering which is used to find out 

the outliers and also Interquartile range filter used to detect 

outliers and extreme values. Logistic regression is a well-

established regression method, widely used in traditional 

areas when the regression is continuous. Logistic regression 

is mainly used to resolve inconsistent data. 

A study of Handling missing values and handling 

noisy data had been discussed with different filters. In 

future, research will be directed towards selection of 

different data sets, different behavioral patterns, and various 

algorithms. 
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