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Abstract: - K-means is the simplest unsupervised learning algorithm. In this clustering algorithm k centers are
defined for each cluster. These centers are placed in such a way that each center is away from each other as far
as possible. Now, associate each point belonging to a data set to the nearest center. This process of assigning
data set is continued until no point is left behind. In the next step k new centroids are re-calculated and a new
binding is to be done again between the same data points. This step is repeated until there is no change in the
position of data points.

EM algorithm is expectation-maximization algorithm which is an iterative method of find maximum likelihood
of parameters in models, which depends on latent variables [1]. This algorithm estimates the current parameters
and using these it creates a function for the expectation of log-likelihood to complete expectation step. The next
step is the maximization step, in which those parameters are computed which is having maximum log-likelihood
[1]. In this paper we will use the tool WEKA for performing clustering on the data points. In weka we will
apply two different clustering algorithms on the real data set and try to analyse the two on the basis of no.
clusters formed by them. At the end we will conclude the two as observed by the result of execution few data
sets.

Keywords:- WEKA, K-means, EM, clustering.

1) Introduction
Data mining is the process of extracting information from a data set and transforms it into an understandable
structure for future use. Data stored in a Data Warehouse is of a wide range that may or may not contain the
relevant information that the user desire to use. Searching some information from the wider data space involves
analysing of large data which probably may result in degrading of its efficiency. Thus to make the best use of
the data of the data warehouse ,a tool called the data mining is introduced so that it can provide the required
information to its user from the data pool [2].
Role of Clustering in data mining is that it provides the user with the benefit to understand that in a data set how
we can do natural grouping of a structure. Use of Clustering can be done either as a tool that can stand alone to
go in detail in the distribution of data or as a pre-processing step for any other algorithm.
Clustering is the most essential part of Data mining. Clustering is a technique in which we group different data
based on their similarities and dissimilarities from the other. Data point in one data set will posses similar
properties as compare to the other. Clusters can differ from each other in terms of shape size and density. The
similarity between the objects is calculated by the use of a similarity function. This is mainly useful for
organising documents, to improve recovery and support browsing [2].
K-mean algorithm is the most widely used algorithms for cluster analysis of large no. of data sets. K-mean
algorithm is a type of Centriod-based clustering technique. K-mean clustering algorithm is efficient in
generating clusters for many applications. In K-mean algorithm centroids are used to represent a cluster which is
basically the mean of the points of the cluster [2].

Algorithm for K-means Clustering

K-means is the simplest unsupervised learning algorithm. In this clustering algorithm k centers are defined for
each cluster. These centers are placed in such a way that each center is away from each other as far as possible.
Now, associate each point belonging to a data set to the nearest center. This process of assigning data set is
continued until no point is left behind. In the next step k new centroids are re-calculated and a new binding is to
be done again between the same data points. This step is repeated until there is no change in the position of data

points.
Let X be the set of data points where X = {X1, X2, X3,............ , Xp } and V has been considered as the set of
centersas V = {vi, V2, Va,........... , v} [3].

a. Select ‘c’ centers for clusters randomly.

b. Calculate the distance between center of cluster and each data point.

c. After calculating the distance between center and data point assign each data point to that cluster center
from which its distance is minimum of all cluster centers.
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d. Cluster center is recalculated again using: -

(1 Ci
Vi= () Xjoq X [3]
where ‘ci’ represents the number of data points in i cluster.

e. Now, the distance between each data point and new obtained cluster centers is recalculated again so
that the data point is assigned to the nearest cluster.

f. The above 3 steps are repeated again and again until there is no change in the assignment of cluster. As
this happens then stop.

Advantages of K-means algorithm

o If we keep value of K small and variables are huge than K-means is more faster algorithm than
hierarchical clustering method.

o If the clusters are globular, than K-means produces tighter clusters.
Algorithm of EM clustering

EM algorithm is an iterative method of find maximum likelihood of parameters in models, which depends on
latent variables [1]. This algorithm estimates the current parameters and using these it creates a function for the
expectation of log-likelihood to complete expectation step. The next step is the maximization step, in which
those parameters are computed which is having maximum log-likelihood [1].

Let X be a set of observed data and Z be a set of unobserved latent data or missing values and @ is a vector of
unknown parameters, along with likelihood function L (0; X, Z) = p(X, Z| 0) [4].

Here the Maximum Likelihood Estimate (MLE) of the unknown parameters is calculated by the marginal
likelihood of the observed data.

L (©; X) =p(X6) =X, p(X,Z|6) [4]

MLE of the marginal likelihood is calculated in two steps: [4]
i Expectation step (E step) : - Calculate the expected value of the log likelihood function with respect to
the conditional distribution of Z given X under the current estimate of the parameters @ © .

Q@O0 ) =Ezxe"[log L (6; X, 2)] [4]
ii. Maximization step (M step) : - Find the parameter that maximizes this quantity :-
0™ =argmaxQ (0|09 [4]
Advantage of EM algorithm

e EM algorithm is best suited when the data is incomplete, has missing values or having unobserved
latent variables. It works by choosing random values for the missing data points.

2) Implementation

In this paper we will apply K-means algorithm and EM clustering algorithm on the real data set of car data that
contains details about various nominals like buyer, maint, doors nominal etc. [5]. The car data contains total
1728 instances with seven attributes. The total 1728 instances are divided into 6 different data sets. The first
data set contains first top 100 instances; the second one contains top 200 instances, third one top 300 instances,
fourth top 400 instances and fifth top 500 instances. Remaining instances are 1228 which is considered as one
data set. As WEKA is a machine learning tool, it has its own learning capability based on its inbuilt features.
Thus these 1228 instances are given as a training set to the WEKA tool through which it learn to operate on
given data set. We will execute simple K-means algorithm and Expectation Maximization algorithm on these six
data sets, and analyse on the cluster formation of the two algorithms.
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1228 instances taken as training data to WEKA

& Weka Explorer

x
Preprocess Classify Cluster Assodate Select attributes  Visualize
Clusterer
Choose pl -6 -, "weka.care, EuclideanDistance -R first-last” -1500 -5 10
Cluster mode Clusterer output
Use tr t ~
W= Cluster centroids:
(® Supplied test set Set Cluster$
Attribute  Full Data 0 1 2 3 1 5 5 7
() Percentage spit % |56 !
(1228) (299} (130} (190} (153} (120) (137) (127 (72)
() Classes to clusters evaluation
(Nom) dass buying med high low high low low low low low
maint high high med whigh high whigh low med whigh
SRISCERE Rguaas doors smore 3 4 smore 2 2 smore 2 1
persons more more more 2 4 more more 2 more
Ignore attributes 1ug_boot big amall big pig amall amall med big big
safety high low high high high low med med low
Start Stop class unace unace wgood unace ace unace ace unace unace
Result st (right-click for options)
SimplekMeans
SimpleKMeans
13:15:09 - SimpleKMeans
13:17:53 - SimpleKMeans Time taken to build model (full training data) : 0.01 seconds
13:19:27 - SimpleKMeans
13:20:37 - SimpleKMeans === Mpdel and evaluation on training set ==
Clustered Instances
0 299 ( 24%)
1 130 { 11%)
2 190 { 15%)
3 153 { 12%)
4 120 ( 10%)
5 137 ( 11%)
3 127 { 10%)
7 72 (&%)
v

Status

Figure 1:- K-means algorithm on 1228 instances used as training set.

& Weka Explorer

x
Preprocess Classify Cluster Assodate Select attributes  Visualize
Clusterer
Choose  |EM -1 100 -\ -1 1 1,066 -5 100
Cluster mode Clusterer output
[CotETT 29I TrUzUe T TTo-TroT—TvuoaT Tz e
Use tr t ~
(®) Use training se sazety
O supplied test set low 286.5733 72.0269 1.0126 1.0085 1 1 1 7.4918 1.01 13.9517 33.9245
o |oe med 2.9546 33.4765 43.1925 40.1325 1 1 1 52,905 112.6876 13.2111 118.4402
() Percentage spiit % |66
high 1.868  4.7008 71.9412  95.342 1 1 1 10.6483 £8.6354 13.2902 131.574
(O Classes to clusters evaluation [total]  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
{om) class class
BEie o unace 289.3732 107.9706 1.4794  1.1606 1 1 1 67.9207 1.9126 38.267 281.9159
e clusters for visualzatan acc 1.012  1.2039 113.5474 1.7561 1 1 1 2.0127 198.2675  1.1693  1.0111
good 1.0074  1.0242  1.054 69.2635 1 1 1 1.1004  1.535 1.0091 1.0065
Ignore attributes wgood 1.004 1.0056 1.0656 65.3028 1 1 1 1.0114  1.5879  1.0076  1.0052
[totall  292.3966 111.2042 117.1464 137.483 4 4 4 72.0452 203.333  41.453 284.9387
Start Stop
Result st (right-click for options)
T Time taken to build model (full training data) : 63.11 seconds
=== Mpdel and evaluation on training set ==
Clustersd Instances
0 324 ( 26%)
1 98 ( 8%)
H 108 ( 9%)
3 134 ( 11%)
7 se [ s%)
2 200 ( 17%)
3 38 [ 3%)
10 268 ( 22%)
Log likelihood: -7.24537
v

Status

Figure 2: - EM algorithm on 1228 instances used as training set
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Top 100 instances supplied as a test set to WEKA

& Weka Explorer

- x
Preprocess Classify Cluster Associate Selectattributes Visualize
Clusterer
Choose | Simpl & - "eka,core EudideanDistance -R first-last’ 1500 -5 10
Cluster made Clusterer output
X
() Use training set ~
(@ Supplied test set Set...
@rrERT Wumber of iterationsi 3
Within cluster sum of squared erzors: 4218.0
(O Classes to dusters evaluation Missing values globally replaced with mean/mode
(Nom) dass
Cluster centroids:
Store dusters for visualization Clusters
Attribute  Full Data 0 1 2
Ignore attributes (1228) (574) (386)
Sai buying med med low med
Result st (right-click for options) malnt high high med vhigh
doozs Smore 3 4 Smore
perscns more more more 2
 SmplekMeans lug_boot big small big big
13:17:53 - SimplekMeans safety high low high high
13:18:27 - SimpleKMeans class unace unace ace unace
13:20:37 - SimplekMeans
Time taken to build model (full training data) : 0.01 seconds
=== Evaluation on test set ===
Clustered Instances
0 39 ( 39%)
1 3 3%
2 se ( s8%)
v

Status

Figure 3: - K-means algorithm on top 100 instances of car data set

& Weka Explorer

- X
Preprocess Classify Cluster  Assocate Selectattributes  Visualize
Clusterer
Choose |EM -1 100-N -1 -M 1066 -5 100
Cluster mode Clusterer output
- nore Towivisy sToasy cersT v T T T 1 svisulz wesiiz Ivisoo =
@ [toral]  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387 ~
(@) Supplied test set Set... lug_boot
o s small 92.7701 50.2124 23.775 22.2046 1 1 1 54.6431 €9.2293 12.6366  90.529
() Percentage split % |66 - - N
mea 97.9913 34.825¢ 41.9403 49.7503 1 1 1 15.0684 €9.2605 12.7025 95.4648
O Classes to dusters evaluation big 100.6386 25.1664 50.4311 64.5282 1 1 1 1.3376 €5.8432 15.1139 97.9449
(Nom) dlass [total]  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333 40.453 283.9387
- safety
e s v low 286.5739 72.0269 1.0126  1.008§ 1 1 1 7.4918 1.01 13.9517 33.325
mea 2.9546 33.4765 43.1925 40.1325 1 1 1 52.305 112.6876 13.2111 118.4402
Ignore attributes high 1.868  4.7009 71.9412  95.382 1 1 1 10.6483 ©8.6354 13.2902 131.574
[total]  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333 40.453 283.9387
Start class
Resultlist (right-cick for opton) unace 289.3732 107.9706  1.473¢  1.1606 1 1 1 67.9207 1.9126 35.267 281.9159
acc 1.012  1.2039 113.5474 1.7561 1 1 1 2.0127 198.2875  1.1693 1.0111
good 1.0074 1.0247  1.05¢ 69.2635 1 1 1 1.1004  1.535 1.0081 1.0065
vgood 1.004 1.0056 1.0656 65.3028 1 1 1 1.0114 1.5373 1.0076 1.0052
[total]  292.3966 111.2042 117.1464 137.483 4 4 4 72.0452 203.333  41.453 264.9387
Time taken to build model (full training data) : 63.25 seconds
=== Evaluation on test set ==
Clustered Instances
1 52 { 528)
3 32 ( 328)
10 16 { 16%)
Log likelihood: -11.51707
v

Status

Figure 4: - EM algorithm on top 100 instances of car data set

JETIR1903A73

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

485


http://www.jetir.org/

© 2019 JETIR March 2019, Volume 6, Issue 3 www.jetir.org (ISSN-2349-5162)

Top 200 instances supplied as test set to WEKA
€ Weka Explorer - x

Preprocess Classify Cluster  Assodate Selectattributes Visualize

Clusterer
Choose pl 16 -A "weka.core. EuclideanDistance -R first-last” -1 500 -5 10
Cluster mode Clusterer output
- wer—oT : =
@ Within cluster sum of squared errors: 3635.0
@® Supplied test set Set... Missing values globally replaced with mean/mode
Percentage spit % |66
o e s Cluster centroids:
() Classes to clusters evaluation Clusters
(o) dlass Attribute  Full Data o 1 2 3 4 B
1228 355 228 235 135 147 126
[A Store dusters for visualization (1228) (359) (228 (239 — e 129
buying med nign 1low nign low low low
Ignore attributes mainc high hign med vhigh nign vhigh 1ow
doors Smore 3 4 Smore 2 2 Smore
e 257 persons more more more 2 4 more more
Result st (ight-cick for options) lug_boot big small big big small small med
SimplekMeans safety high low hign hign nign low med
SmpleKMeans class unace unace ace unace ace unace ace
SimpleKMe:
13:17:53 - SmplekMeans
13:18:27 - SimpleKMeans
13:20:37 - SimpleKMeans
Time taken to build model (full training data) : 0.02 seconds
Evaluaticn on test set =
ustered Instances
0 25 { 43%)
1 5 (3%
2 £9 ( 35%)
3 10 ( 5%
4 30 ( 15%)
s 1 1%
v

Status

Figure 5:- K-means algorithm on top 200 instances

& Weka Explorer - X
Preprocess Classify ClUSter  Associate Select attributes  Visualize
Clusterer

Choose  [EM - 100 -N -1 - 1,0E-6 -5 100

Cluster mode Clusterer output
mars oo cres s P T T o ST crws e z -
Ol=fave med 97.9912 3£.825¢ 41.9403 49.7503 1 1 1 15.0644 69.2605 12.7025 95.4648
(®) Supplied test set Set... big 100.6346 25.1664 50.4311 64.5283 1 1 1 1.3376 63.8432 15.113% 97.3448
@z [zotal] 291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
safety
(O Classes to clusters evaluation low 286.5739 72.0263 1.0126  1.0085 1 1 1 7.4918 1.01 13.9517 33.9245
(Nom) dass Ted 2.9546 33.4765 43.1925 40.1325 1 1 1 52.905 112.6876 13.2111 118.4402
3 store custers for visualzaton high 1.862  4.7008 71.8412  95.342 1 1 1 10,6483 B2.6354 13.2002 131.574
[total] 291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
class
Ignore attributes unace 289.3732 107.9706  1.4794  1.1606 1 1 1 67.8207 1.9126  38.267 281.9159
ace 1.012  1.2039 113.5474  1.7561 1 1 1 2.0127 1.1693  1.0111
S S5 gcod 1.0074  1.0242  1.054 69.2635 1 1 1 11004 1.0081  1.0065
T A s A ) vgood 1.004 1.0056 1.0656 65.3028 1 1 1 1.0114 1.0076  1.0052
[total] 292.3966 111.2042 117.1464 137.483 4 1 4 72.0852 41.453 284.9387
Time taken to build model (full training data) : €3.24 seconds
=== Evaluation on test set ===
Clustered Instances
0 3L ( 16%)
1 53 [ 27%)
2 2 13
7 31 16%)
9 42 ( 22%)
10 39 ( 20%)
Log likelihood: -11.70284
v

Status

Figure 6: - EM algorithm on top 300 instances

JETIR1903A73 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 486


http://www.jetir.org/

© 2019 JETIR March 2019, Volume 6, Issue 3

www.jetir.org (ISSN-2349-5162)

Top 300 instances supplied as test set to WEKA

& Weka Explorer

Preprocess Classify Cluster Assodate Select attributes  Visualize

Clusterer
Choose D 16 - "wekacore EudideanCistance -R frst-lzst” 1500 -5 10
Cluster mode Clusterer output
P . TOSTOT - TTErATIONST
SELIIEES Within cluster sum of squared errors:
@ Supplied test set Set
() Percentage spiit % |66

() Classes to clusters evaluation

Cluster centroids:

3635.0
Missing values globally replaced with mean/mode

Clusters
(Nom) dass Attribute  Full Data 0 1 2 3 .
1228 355 228 235 135 147 128

Store dusters for visualization (1228) (353) (228) (233) (135 (147 (128)
buying zed nigh Low nigh low low low
Ignore attributes naint high high ned vhigh high vhigh 1ow
doars Smore 3 4 Smore 2 ] Smore
e Stop persons more more more 2 4 more more
Result st (fight-cick or optons)  [Stops a running clusterar [9-9°F pig ama1l pig pig sma1l sma1l mea
12:08:56 - SimpleKMeans hfety nigh Low nigh nigh high low ned
13:13:02 - SimplekMeans class unace unace ace unace ace unace ace

13:15:09 - SimpleKMeans

13:19:27 - SimpleKMeans
13:20:37 - SimpleKMeans

Clustersd Instances

0 119 ( d0%)
1 35 ( 128)
2 84 ( 28%)
3 16 ( s%)
1 12 ( 143)
5 14 1%

Evaluation on test setr =

Time taken to build medel (full training data) :

0.01 secends

Status

& Weka Explorer

Figure 7: - K-means algorithm on top 300 instances

Preprocess Classify Cluster Assodate Select attributes  Visualize

Clusterer
Choose  |EM -1 100 -\ -1 1 1,066 -5 100

Cluster mode

() Use training set

(®) Supplied test set Set...

() Percentage spiit % |66

() Classes to clusters evaluation

{om) class

Store dusters for visualization

Ignore attributes

Start Stop
Result st (fight-cick for options)

12:01:26 - EM
12:04:29 -EM
12:12:30 - EM

x
Clusterer output
med 97.9919 34.8254 41.9403 49.7503 1 1 1 15.0644 69.2605 12.7025 95.4642 .
Big 100.6346 25.1664 50.4311 64.5282 1 1 1 1.3376 63.8432 15.1139 97.9449
[totall ~ 291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
safety
low 206.5733 72.0269 1.0126 1.0085 1 1 1 7.4918 1.01 13.9517 33.9245
med 2.9546 33.4765 43.1925 40.1325 1 1 1 52,805 112.6876 13.2111 112.4402
high 1.868  4.7009 T71.9412  95.342 1 1 1 10.6483 88.6354 13.2902 131.57T4
[totall ~ 291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
class
unace 289.3732 107.9706 1.4794 1.1608 1 1 1 67.9207 1.9126 38.267 281.9159
acc 1.012  1.203% 113.5474 1.7561 1 1 1 2.0127 188.2875  1.1693  1.0111
good 1.0074  1.0242  1.054 §9.2635 1 1 1 1.1004  1.535 1.0091 1.0065
vgood 1.004 1.0056 1.0656 65.3028 1 1 1 1.0114 1.5973 1.0076 1.0052
[total]  292.3966 111.2042 117.1464 137.483 4 4 4 72.0452 203.333  41.453 284.8387
Time taken to build model (full training data) : 63.25 seconds
=== Evaluation on test set ===
Clustered Instances
0 4 ( 21%)
1 53 ( 18%)
z 28 (9%
7 47 { 18%)
3 50 ( 17%)
10 58 { 19%)
Log likelihood: -11.71123
v

Status

Figure 8: - EM algorithm on top 300 instances
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Top 400 instances supplied as test set to WEKA

& Weka Explorer

- x
Preprocess Classify Cluster Assodate Select attributes  Visualize
Clusterer
Choose pl -6 -, "weka.care, EuclideanDistance -R first-last” -1500 -5 10
Cluster mode Clusterer output
Otkert " NUIDSTUT ICETETIONST ’
SELIIEES Within cluster sum of squared errors: 3635.0
(® Supplied test set Set Missing values globally replaced with mean/mode
Percentage slit % o
o 9= = £ Cluster centroids:
() Classes to clusters evaluation Clusters
(Nom) dlass Attribute  Full Data a 1 2 3 4
1228 355 228 235 135 147 128
[] stare dusters for visualization . (59 (228 (239 25 e [
buying med high low high low low low
Ignore attributes maint high high med vhigh high vhigh low
doors Smore 3 4 Smore 2 2 Smore
Start Stop persons more more more 2 4 more more
Result st (right-dlick for options) 1ug_boot pig amall pig pig amall amall med
12:08:56 - SimpleKMeans safety high low high high high low med
13:13:02 - SimplekMeans class unace unace ace unace ace unace ace
13:15:09 - SimpleKMeans
- SimpleKMeans
13:20:37 - SimpleKMeans
Time taken to build medel (full training data) : 0.01 seconds
Evaluation on test set =
Clustersd Instances
0 150 ( 38%)
1 48 ( 128)
2 104 ( 26%)
3 25 (&%)
1 53 { 13%)
5 19 ( s%)
v

Status

Figure 9: - K-means algorithm on top 400 instances

& Weka Explorer

- x
Preprocess Classify Cluster Assodate Select attributes  Visualize
Clusterer
Choose  |EM -1 100 -\ -1 1 1,066 -5 100
Cluster mode Clusterer output
e LT T T TrzTET T T TS TET eTizZT IZ-u9eT T ’
med 97.9919 34.8254 41.9403 49.7503 1 1 1 15.0644 69.2605 12.7025 95.4648
(® Supplied test set Set big 100.6386 25.1664 50.4311 64.5282 1 1 1 1.3376 63.8432 15.1139 97.9449
- [total]l  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
() Percentage spiit 66 -
safety
(O Classes to dusters evaluation low 286.5739 72.0269 1.0126  1.008% 1 1 1 7.4018 1.01 13.9517 33.9245
(Nom) dlass med 2.9546 33.4765 43.1925 40.1325 1 1 1 52,805 11 13.2111 118.4402
high 1.868  4.7009 T1.9412 95.342 1 1 1 10.6483 & 13.2902 131.574
(] stare dusters for viualizztn [total]l  291.3966 110.2042 116.1464 136.483 3 3 3 71.0452 202.333  40.453 283.9387
class
Ignore attributes unace 289.3732 107.9706  1.479¢  1.1606 1 1 1 67.9207 1.9126  38.267 281.9159
acc 1.012  1.2039 113.5474  1.7561 1 1 1 2.0127 188.2875  1.1693  1.0111
start good 1.0074 1.0242  1.054 §9.2635 1 1 1 1.1004  1.535 1.0091 1.0065
Result st (right-dlick for options) vgood 1.004 1.0056 1.0656 65.3028 1 1 1 1.0114 1.5978 1.0076 1.0052
12:01:26 - EM [total]  292.3966 111.2042 117.1464 137.483 4 4 4 72.0452 203.333 41.453 284.9387
12:04:29 - EM
12:12:30 -EM
Time taken to build model (full training data) : 63.5 seconds
Evaluation on test set =
Clustersd Instances
0 98 ( 25%)
1 53 ( 13%)
2 £0 { 15%)
7 60 { 15%)
E 50 { 13%)
10 79 ( 20%)
Log likelihood: -11.69548
v

Status

Figure 10:- EM algorithm on top 400 instances

JETIR1903A73

Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

488


http://www.jetir.org/

© 2019 JETIR March 2019, Volume 6, Issue 3 www.jetir.org (ISSN-2349-5162)

Top 500 instances supplied as test set to WEKA

& Weka Explorer - x
Preprocess Classify Cluster  Assodate Selectatrbutes Visualize
Clusterer
Choose | Simpl 16 -A "weks core. EuclideanDistance -R First-last” -1 500 -5 10
Cluster mode Clusterer output
et . e or : -
@ Within cluster sum of squared errors: 3635.0
@ Supplied test set Set.. Missing values glcobally replaced with mean/mode

() Percentage spiit % |66
Cluster centroids

(O Classes to dusters evaluation Clusterd

Qiom) cass Attribute  Full Data 0 1 2 3 4 s

[ Store dusters for visualization (1228 255 228 235 55 e 28

buying med high low high low low low

Ignore attributes maint high high med vhigh high vhigh low

doors Smore 3 4 Smore 2 2 Smore

Start Stop persons more more more 2 4 more more

Result lst (right-cick for options) lug_boot big small big big small small med

12:08:56 - SmplekMeans safety high low high high high low med
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Figure 11: - K-means algorithm on top 500 instances
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Figure 12: - EM algorithm on top 500 instances

3) Result and Discussion

After implementing simple K mean and Expectation maximization algorithm on the six different data sets we
reach to a conclusion that K-means algorithm is much faster algorithm as its execution time is near about 0.1 sec
in execution of all the six data sets, wherelse the EM algorithm execution time is approx. 64 sec which is
comparatively very large as compared to that of K-means algorithm.

The other point which we conclude form this implementation is that the simple K means algorithm perform the
clustering process on data set based on the given no of clusters, which may be specified by the user according to
its requirement and choice, by default it is set to 2 in WEKA 3.6. All data sets are centred to the number of
clusters specified by the user which will change according to the number of clusters. Where else the EM
algorithm works on the basis of cross-validation. This is the mechanism in which as we provide the data set to
the EM algorithm it will form number of clusters on its own. We have no need to specify the number of clusters
in the EM algorithm. The distribution of data set to form clusters is based on the same. The number of clusters
formed in EM algorithm basically based on the number of instances in a particular data set.

Another point that has been noted is that the simple K means algorithm form clusters on the calculation of only
mean value of the data values in the data set. But the EM algorithm form clusters by evaluating both mean and
standard deviation of the values in data set.
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Figure 13: - graph showing number of clusters formed by both algorithms when data set has 1228 instances.
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Figure 14: - graph showing number of clusters formed by both algorithms when data set has 100 instances.
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Figure 15: - graph showing number of clusters formed by both algorithms when data set has 200 instances.
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k-means algorithm
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Figure 16: - graph showing number of clusters formed by both algorithms when data set has 300 instances.
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Figure 17: - graph showing number of clusters formed by both algorithms when data set has 400 instances.
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Figure 18: - graph showing number of clusters formed by both algorithms when data set has 500 instances.

4) Conclusion and future scope
After analysing the result of the two clustering algorithms it has been concluded that the mechanism of K-means
algorithm is based only on the mean of the values of data set. The EM algorithm works with the calculation of
mean value as well as standard deviation. When the same data sets are supplied to both the algorithms based on
the same training set than to form the equal number of clusters simple K-means algorithm takes almost
negligible time wherelse the time taken by the EM algorithm is comparatively greater than K-means algorithm.

This paper is intended to compare only two algorithms, which can be further extended to more algorithms
comparing their result with these two. Also the instances and attributes of the data set can be increased and then

the performance of the algorithm can be analysed.
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