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A New Method for Duplicate Detection Using
Hierarchical Clustering of Records

Negin Daneshpour!” & Ali Barzegari?
Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran
2Faculty of Engineering-Department of Computer, Islamic Azad University Science And
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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Input: H: Hirarchy of Clusters, i: Level of
Hirarchy, f: Selected Feature, th: Threshold, Wsize:

Window Size
Outout: H
Begin
1. Function Clustering(H,i,f,th,Wsize)
2. for each cluster of previous level:
3. HIi-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. ifstrlorstr2 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=0to Lmin:

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

10. i+=1

11. return 2*i/(Lmin+Lmax)
End
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(Figure-4): Operation of edit distance Function
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Input: H: Hirarchy of Clusters, i: Last Level of
Hirarchy, A: Set of DataSet Attributes, thl:
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]l[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

s -¥

2 et Uy sl ol Jel mlbs (e ool o
Lzls cpl e )] g il o0ls acs (paiz (59,
P9y O9dee dmmlie aLBAS by s, 5l (ol s
29 Y sl mgiasliy (b sy golpiiay
25 sileosly Tovgial Jlgns cilug Sile Lame
YOGB g V.Ve GHZ ey L s colin b ot

sl 005 |2 RAM

osloac goxo —V-F

] ool oolaiul o28ly slaosldacgazas 3115 ol jo
S9zg olidl 5 (&5 polie laosls acgezme cnl jo 1)
Oygohs pi> jebay (1S5 055, 99 Geizren 5 O
B ool (orw Grizped ol 005 and (LS
Sleogas bl 5l aigd oo Ol a5 olboslsac goome
bl Sglite ;505 L

1 Python “'wu’

2 Microsoft Visual Studio

[Ap] VO S PUWR ) SR |V



% S (6 iy (61,50 Doy s o)y olasl o Sz o lp eadol sl wjlul e glp
P 9 GomadsS oy (Jg coad b g0 oy ojlail a4 colsdcgome o slp load dculxe soloacgee
3 b as bl gl cwl jin oS lbdlic slows el 0ad atie Ky O ygods b Oy
A a Gl oz ol s ity Caenl bas, S5
‘i" CD ooloacgoze (gl ol ool il s ooloac gozo G g5 Al o 33 02y 03Il s Sl (Y- Jgu)
_ 0975 4 axgi b Coled,o g so bl @iy ol 55 o i (595 52
. o . . (Table-2): The effects of window resizing in clustering stage
% JS5 b sllas laasgs slul ailyd )0 s )eS ) anslis on variables
g e 3oy o3l Ghalil 09 ge (aien «T) ol o>
g odd glulid sl IS olaws ioliél & SeS i oy o olygwy; | CD | CORA Ul
> 50w ee il il by s g 0,5 aalyss
: a5 Cowl asiae 3o (Y T L obe;
é © 7Oy 2 eelowse & "~ | o4 | 77 | 31 | 19
o @og b ooymy A0 5z Qler sl o mls G
N\
. Loojlal o b sl &g, ol by wslead b olass
%‘ PTG 0 BomiT ey (R RS SRR 2 104 | 1821 | 14143 | 187820
) Slaws
Gowabgs Folaw Slaxy —Y-Y-¥ I 184 360 | 1643 | 19998
ol
3 a5 Cewl ganadss Fohaw dlaw wlendas 5l K (S
"Ln'
o . . (Gha)
=_9\ rhw sz U ooleandn ganadss S o adtie 0.55 7.6 3.4 194
3 T
Slows Glade  pl e 6‘).3 .A.:SGA LA.... PN ‘
Slaws
Soabg> mhaw ;o 5l w b 0,90 2l laanslis g e 105 | 1847 | 14171 | 187817
o
3w 4 cos olaws ol gmalS e g dcwle .
Slass
Wb oais dbml (S i GRalS ST 050 go dunlie < 186 360 | 1645 | 19998
Sranslise slasy ol BB maw los U ganadss S8
T _— . . - 5k
Ol sleadss olawi 4y ally xaw ;o 0 LS 5,50 =3 . 0.65 73 a1 108
Gbanwlio JS olaw ol adgs o ojlail 5 dam S
. 1 . R . Slows
s (1) Jgaz elise Ssoty (1) bl 5l oo (e 4L s s 1439 | ag7e0
2 el mhe e Sl Ge Sl 05 sleanslis -
e e Slosy
Slawi S paizrad 20 oo LiS 1) oolodcgoze [l “ e . wen | aeEeE
ooz ol 3 e 2 @ e 0 0 bawlis SIS
bl e et

P 6‘;3 ] ua.?tm.o ) Jj*" 9 as )#UL"'Q
Ol 4 pgd mhuw U ganadss woldacgors Hlo>
o2l 1) ks 050 2l lranalie Sl 6y S i
5eolS 10 CORA 00ls dcgazms 3,90 j0 Lo 020 o0
1
ASCMJE 3ga> g0 mhaw 4 puds mhaw Sl lawslas
10,55, S 4 bS5 ol G (o5 0l o e
Ole 550 oolodcgamme du 1o .l o0lodcgamma ol o
st w4 s peo mhaw [0 bawslis els
1
odlddcsezoe Loz o 0 e ol 380 S Cewd
Sz oS gandiss paw phw a5 Sl asine
d 2 Olime 4 pgd mdaw Gl 4 1) baa e slasy g aiilys
"'L‘f, el 00l alS” i L5

B ol F 5l VFee Jlu



GeadieS rhaw y2 5l gy Sl 9590 Gladun Lo sl (Y- Jgu)
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Table-4): The best values of settings and thresholds
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(Table-5): Evaluation results of clustering algorithm
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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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