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Research Branch, Tehran, Iran

Abstract
Accuracy and validity of data are prerequisites of appropriate operations of any software system.
Always there is possibility of occurring errors in data due to human and system faults. One of these
errors is existence of duplicate records in data sources. Duplicate records refer to the same real world
entity. There must be one of them in a data source, but for some reasons like aggregation of data sources
and human faults in data entry, it is possible to appear several copies of an entity in a data source. This
problem leads to error occurrence in operations or output results of a system; also, it costs a lot for
related organization or business. Therefore, data cleaning process especially duplicate record detection,
became one of the most important area of computer science in recent years. Many solutions presented
for detecting duplicates in different situations, but they almost are all time-consuming. Also, the volume
of data is growing up every day. hence, previous methods don’t have enough performance anymore.
Incorrect detection of two different records as duplicates, is another problem that recent works are
being faced. This becomes important because duplicates will usually be deleted and some correct data
will be lost. So it seems that presenting new methods is necessary.

In this paper, a method has been proposed that reduces required volume of process using
hierarchical clustering with appropriate features. In this method, similarity between records has been
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estimated in several levels. In each level, a different feature has been used for estimating similarity
between records. As a result, clusters that contain very similar records will be created in the last level.
The comparisons are done on these records for detecting duplicates. Also, in this paper, a relative
similarity function has been proposed for comparing between records. This function has high precision
in determining the similarity. Eventually, the evaluation results show that the proposed method detects
90% of duplicate records with 97% accuracy in less time and results have improved.

Keywords: Duplicate Record Detection, Data Cleaning, Hierarchical Clustering, Similarity Function,

Feature Selection.
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(Figure-1): Activity diagram of duplicate detection process
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Window Size
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Begin
1. Function Clustering(H,i,f,th,Wsize)
2. for each cluster of previous level:
3. HIJi-1][Clusterld][0] add to H[i][0]
4.  for each window with size Wsize:
5. s = Edite-Likeness(f from two records of

window)

6. if one of records did not cluster:

7. if s > th:

8. second record add to firs record's cluster
9. else:

10. second record add to a new cluster

11.  else if both records clustered before:

12. if s > th and they weren't in a same cluster:
13. del second record from it's cluster

14. second record add to first record's cluster
15. return H

End
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(Figure-3): Comparing records in the process
of creating clusters
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Input: strl: A String Value, str2: Another String
Value

Output: Likeness Value of strl & str2

Begin

1. function Edite-Likeness(strl,str2)

2. ifstrl or str2 is null:

3. return0

4. if Length(strl) < Length(str2):
5.  set Lmin and Lmax

6. check both strl and str2 in lowercase;
7. i=0

8. forn=0toLmin:

9. ifstrl[n] == str2[n]:

10, i+=1

11. return 2*i/(Lmin+Lmax)
End
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Input: H: Hirarchy of Clusters, i: Last Level of
Hirarchy, A: Set of DataSet Attributes, th1:
Thresholdl, th2: Threshold2

Output: result: List of Detected Duplicate Records
Begin

1. Function Comparing(H,i,A,th1,th2)

list result

3. for each cluster of level i:

4.  for each two records m,n of cluster:
5. f=0
6
7

N

foreach ain A:
if Edite-Likeness(H[i][Clusterld][m][a],
H[i][Clusterld][n][a]) > th1:

8. f+=1

9. if f>th2:

10. if m not in result:
11. m add to result
12 ifnnotinresult:
13. n add to result
14. return result

End
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(Table-2): The effects of window resizing in clustering stage
on variables
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(Table-3): Number of comparisons required after each clustering level
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able-4): The best values of settings and thresholds
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(Table-5): Evaluation results of clustering algorithm
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(Table-6): Process time for each step
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(Table-7): Number of final comparisons
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(Figure-5): Recall and precision rates. (A) Restaurant dataset; (B) CD dataset; (C) CORA dataset; (D) Salary dataset.
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(Table-8): Comparison of the results of the proposed method and three other methods
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(Table-9): Calculated t-values
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