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Automatic Data Cleaning using Functional Dependency and
Ensemble Learning

M. Ataeyan?, M.Sc; N. Daneshpour?, Assistant Professor

1- Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran, Email: m.ataeyan@sru.ac.ir
2- Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran, Email: ndaneshpour@sru.ac.ir

Abstract: Data accuracy is one of the important aspects of data quality. According to high volume of data sources an automatic method
is required. In this article an automatic method is proposed for cleaning of data with various data types. Initially, records that may
contain incorrect attributes are detected using functional dependency, so that each record that inconsistent more than & records for one
functional dependency, probably is error. Thereafter ensemble learning is done for each attribute of data source. Ensemble learning
contains 3 classifiar naive bayes, decision tree and MLP, and voting is combination strategy. It is trained using correct records that
identified in the initial steps. After training, each incorrect attribute is placed as target and predict values for it. Proposed method is
able to clean data in data sources with different data types. Experiments show the true negative rate in detecting error part of the
proposed algorithm is averagely 93.7% and in cleaning error part is averagely 90.6%. Also experiments show that evaluation parametrs
are improved in proposed method compared with 2 similar methods.

Keywords: Data cleaning, error detection, functional dependency, ensemble learning.
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1 foreachnum eric attributein D
2 D« discretized num enc attribute
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3D =@
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3 if recordinconsist with m ore than & records
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Procedure

1 foreach fd; in FD

2 foreach recordin D

3 y < value of attribute in fd; from record

4 end

3 @; « the value isrepeatedat least twice in ¥

6 end

7 foreach recordin D'

8 Teft= 10

9 right—10

10 foreach fd;in FD

11 attl < attribute in the left side of fd;

12 if value of a4 attribute in record exist in @;

13 attr« attribute in the night side of fd;

14 if value of atfrattribute in record inconsistence with value of arir

attnbute in founded ¢;

15 right « right+1
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17 end
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20 cachel « aittf attribute

21 end
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26 end

27 return error

28 end
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ER: incorrect attributes in erroneous records
Output
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1 foreach t; m D

I} a set of comrect records with kattnbutes £, £,
D': a set of erroneous records with fattrbutes{t, .5, &}

Out set of correct values for incorrect attributes in each record in D'

By}

2 tree; «— train decision tree with D data set & £; astargetclass
3 baoyes_model; « train Bayes with ) data set & ; astarget class
4 MLP_model; « train MLP with D data set & £; astarget class

5 end

6 foreach recordin D'
7 foreach ncormrect attribute ein ER
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12 return correct value
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** Categorical

™ Discretization

™ Gaussian distribution

™ Prior probability distribution
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