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Intelligent Evidence Set Selection Method for Diverse Data Cleaning Tasks

QIAN Zekai, DING Xiaoou, SUN Zhe, WANG Hongzhi and ZHANG Yan

College of Computer Science and Technology, Harbin Institute of Technology,Harbin 150006, China

Abstract Due to the limitations of data cleaning algorithms designed specifically for individual data quality issues and their ina-
bility to effectively address multiple coexisting data quality enhancement requirements,a collaborative approach employing multi-
ple data cleaning methods can be adopted to fulfill various data cleaning needs. This paper formulates the data cleaning problem as
a task of evidence set generation and selection. By utilizing an incremental quality assessment scheme based on aggregate queries
and an operator result selection scheme based on intermediate operator evidence sets,efficient data cleaning involving a combina-
tion of diverse cleaning methods is achieved across various cleaning tasks. In the proposed cleaning model, the operator repository
yields data cleaning results and transforms them into intermediate operators. The sampler in the midstream module distributes
and prunes the set of intermediate operators to provide the searcher with a high-quality candidate evidence set. The downstream
searcher, guided by the quality evaluator,selects evidence sets. Upon completion of the search process,the upstream operator re-
pository updates data and necessary parameters, facilitating the reiteration of intermediate operator generation. Finally, extensive
experiments are conducted on three real-world datasets of varying scales. Performance verification across different data cleaning
tasks demonstrates the feasibility of operator orchestration for any type of data cleaning requirement, underpinning the proposed
method’s stable precision and recall in scenarios involving diverse data quality constraints, dynamics, and large-scale data clea-
ning. Furthermore,a performance comparison with existing intelligent data cleaning systems reveals that the proposed method
outperforms these systems by over 15% in tasks related to outlier detection,rule violations,and mixed errors,all within the same
cleaning time.

Keywords Data cleaning,Data quality assessment,Pipeline system design.Operator selection, Evidence set
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Table 1 Initial information of sample data
DBAName AKAName City Zip
tl John Veliotis Sr. Johnnyo’s Chicago 60607
2 John Veliotis Sr. Johnnyo’s Chicago 60609
3 John Veliotis Sr. Helen’s Chicago 60609
t4 M Johnnyo’s m 60608
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Table 2 Conditional dependency example
Functional Dependencies
cl DBAName—Zip
2 Zip—City
c3 City—>Zip
c4 DBAName, City>AKAName
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Table 3 Match dependency example
id Matching Dependencies
Zip=Ext. Zip— City= Ext. City
ml

[Ext_City=Chicago & Ext_Zip=60608]
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Table 4 Repair based on three operator result arrangements

DBAName AKAName City Zip
tl John Veliotis Sr. Johnnyo’s Chicago Miﬁ( 60608
12 John Veliotis Sr. Johnnyo’s Chicago 60608
t3 John Veliotis Sr. Johnnyo’s Chicago 60608
th John Veliotis Sr Johnnyo’s Chicago 60608
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Fig. 1 Overview of system model design
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Table 5 Search space for intermediate operator evidence set
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Table 6 Distribution of middle operator set
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Fig. 2 Cleaning scheme flow
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Table 9 System performance for different cleaning tasks without pre-cleaning
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Table 10

System performance for different cleaning tasks after pre-cleaning candidate keys
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Fig. 3

Overall experimental results
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cleaning tasks over the same time period
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