[ Downloaded from jsdp.rcisp.ac.ir on 2025-07-04 ]

[ DOI: 10.61186/jsdp.21.1.39]

BN Sl Js3a (g &S
Aliio S5 a9 Sla=s Gluo yo bglxo sldesld

o gpails (5 9 (2L ) daes
U‘)”‘ ‘Q‘)’ef ‘kf‘l?) \W ).»_'\) w).) oliwlo ‘).:5.....‘3[5 LS"‘"“\"'efQ ou\ima‘é

oS
SRoSIoAI g0 . Wiguh oo (GIAIwd (Bl Gl A Comd Wodlddiges I Glasgeme ol jo 45 Cuwl Jldes (gualigs
Sl 5l alols g pSojlnil g caled ol (L aiwd (oowl) (G308 puf g g3ue I (belio b (goue (guiaades
Slawi™ yiol)ly 4 dbold cuuxi g Coalal ol dwlxo ;0 Cawlousds o dlio ol ;0 .ol bolio lrosls guivaiiss
STy Slael il P L plp Lalold a5 (g3)l0 55 ades & Wged b (Cumd 53 39b axy "alie b S
ol giw by goue Juolai I a5 0590w yo5d1 50 alold dwlo (gl 091 WBlgS Cawlivn dligs 0ulsS (punri B diged I yiieo
3 Gl 9o 5 adgl adigS 35 50 (ol Camlond oolisiwl (g3us é S S g (sl p Soed bl jl g goue SS9 ol»
Dy oo il Algs 35y plghear Fowle diged i)l Gun GlaylSS 5 g cuslends pladil (SBolal &g gy,
F- Rl ACCUraCY Lo aw jl gl (om0 Cuwlond duunlio osloasgommo gy 5o ;NS wit)sil gy b S 3 90 o 595!
9 3951 90 31 yia S0y 90 JBlas Lo yg0 ad eIl codldac goxe duw 4o (i3] Zuls Gub .cawloads soliw! Measure
WP b plp s ;5090w Nl esloacgame I 503 (S 53 Cuwlod S Jos Lty yo5Ul 51 1500 (S 51 e e yd SO
215 i p9SIl iy oot 3 90 Ay 50 S5 3550 00 801 5 5T loac gorme 10 bl iy ks yaRIl A G gy B Mo yd Sy

oalls
LAgS 35 po ¢ ol wlid ¢y olie dlold (bglso 00l (gusgdiigs 1 guudS 455lg

Presenting a new method for mixed data clustering based on the number
of similar features
Hamid Rezaei And Negin Daneshpour*

Computer Engineering Department, Shahid Rajaee Teacher Training
University, Tehran, Iran

Abstract

Clustering is an operation in which a set of data samples is categorized according to the degree of
similarity. Examples of clustering data are numerical or a mixture of numerical and non-numerical
(nominal) data. Finding similarities and measuring distances is one of the challenges of mixed data
clustering. In the related works, to detect the degree of similarity and obtain the distance value, only the
parameter of the distance value was considered and the cluster was selected based on its value.
Clustering in this way, especially for mixed data, has not had very accurate results.

In this paper, we have tried to pay attention to the parameter ""number of similar features' in
calculating the degree of similarity and determining the distance. In assigning each sample to a cluster in
cases where the distances are equal or close, the number of common features of the samples will
determine the appropriate cluster. That is, we will pay attention to the ""number of similar features™ in
addition to the distance to select the cluster. This idea believes that in cases where the distance of the
cluster centers is close to the data object, it is better to choose the cluster center that has more features
similar to the data object. Logically and also according to the proposed algorithm, the amount of
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similarity should be in a larger number of features, not just a few limited features but with high
similarity.

The parameter of the "number of similar features™ has a specific definition and is obtained with a
suitable threshold. If the distance value of two features is less than the threshold, those two features are
considered as similar features.

To calculate the distance in the algorithm, the normalized numerical difference for numerical properties
and the Hamming distance for non-numerical properties are used. Determining the initial cluster
centers, like many methods, is done randomly, and in subsequent iterations of the algorithm, more
appropriate samples are selected as the cluster centers. The algorithm is compared with 5 other
algorithms in 5 datasets.

In examining the results, three criteria of Accuracy, Rl and F-Measure have been used. According to the
test results, in the mixed and integer datasets, the algorithm performs at least two percent better than
the two algorithms and one percent better than the other algorithm. In another data set, the proposed
algorithm had results equal to or close to one percent better accuracy than the superior algorithm. In
the last data set, the proposed algorithm was ranked second among 5 algorithms. In general, the
proposed algorithm won the top rank in most of the results, and in the rest of the cases, it won the
second rank out of the five tested algorithms.

Keywords: Clustering, Mixed data, Distance of values, Similarity of values, Cluster Center
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clustering methods in 2017 to 2021
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(Table-4): The distance of the data object
to the cluster centers
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Algorithm1: Proposed Algorithm

Input: Dataset X, the number of cluster k
1.Choose k data objects in a random manner from
the dataset X as the initial cluster centers.
2. For each data object in X:
Calculate distance with Equation (5)
Calculate number of common attributes with
definition (3) and threshold
If the nearest cluster center has maximum
number of common attributes, select it as
cluster for this object
Else if the cluster center with the maximum
number of common attributes, has a
difference less than the threshold compared
to the closest cluster center, it is selected as
cluster for this object.
Else
assign data object to nearest cluster center.
End For

3. Calculate similarity matrix between data objects
with figure (1).

4. Update cluster centers (The data objects in the
similarity matrix that have the shortest distance
from other data objects are selected)

5.Repeat Step 2 until no data object changes its
cluster.

6. Output: the clustering result

&

b, i Wil eSSy (S
do F5g olows M 1 o a5 .l O(MNKI) ¢ somaiss
o, S5 slass T g laddgs olass K deoslodiges dlasi N
QO Camd golpiinn oo, oSl Ll scnl 10,6301 (ol
dod .l Balg (6 eS dwle yloj by 651 yle
als> Slhe Solai jsbay a5 gunalss slagy ol
Olyed e sladiged (8L gl wisS o Sl )
2lo b diged s alols o, Sl LSS S 0 55 e
s duidy (05310 A AS o dwle | ddigal
myesl ! slaws g aiS p plelis oy )6
9 )by by by 5 cenlie aligS 5SThe 286 ol

Dy Al o ST slaws o b

@l 5 bilo;i-F
Python  cwssiasly by 5 e 631 (g 5lwosly !y
&l o oolazwl Windows 10 x64  fole g ,0 3.7
dris slaoslhacgaze 5l o iale;l jo v ,ssl b,
Contraceptive Method Choice 4 Credit Car LAdult
b oslawl [24] UCI-Repository « slee (CMC)
olass b goue plod oolsacgeme SO IriS ooloacgazo

oolsdacgaze Cuwl oolodigas VO Jold g S o

0% 2o ) o)l VY JLlu

057 9% Gxbe ) alst 4y b iged woole Zll> o
Y oaber ooliing einysSll o Ll yls g ymaS alols
Psbe @lolid Jowlse aldes (lsiea

S iy boadgS Elw 4 il e8!
S i alie (Sig olaad Yados .09, o0 ailie (Shs
RS b Yabes alols D! e b o)l
10 gl oo 0T dlg>

(YVeoYeo) [(YVeoo)= o/ £V < -V

(Gmax L oo gildley) alols S lade
Lo(alie (Shy olaad i boalss) Yalss
o ol ailiwlos 5l aS (Algs p 5SSO0 ) Vabgs
Do o aiLid Ctie dbgS Yabgs

25 alolh 4 azgi b cls ol o 5550 oS
® S ysbinl (G 3gb oo pll Alold romiw LS
odighduglie sloaly: 4 Cows alols a5 (g0)lse
alive Sho olawd Bro a4 il ails ol OHLS
cdls pl p) Jle 0,8 pll adgs Ol b

A oo Gl (o954

abgs 351 w0 b oolodiges alold :(B- Jgus)

(Table-5): The distance of the data object
to the cluster centers
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(Table-6): Datasets specifications
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(Table-10): Clustering Results with Iris Dataset
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(Table-11): Clustering Results with Car Dataset
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(Table-7): ACC with different thresholds
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(Table-8): RI with different thresholds
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(Table-9): F-Measure with different thresholds
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(Table-14): Clustering Results with CMC Dataset
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