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Abstract: Data mining is technique used to extract interesting data patterns from datasets. A vital piece of
data mining is outlier detection, that detects objects exhibiting behaviour different from the rest. One common
issue in data mining field is identifying outliers from a set of patterns. An outlier can significantly affect the
result. Thus, in order to avoid skewing, outliers must be eliminated or resolved prior to the analysis. Data
mining seeks to uncover patterns within data that deviate from expected behaviour in order to detect outliers.
In this paper, we have suggested a system that uses the widely-used statistical technique known as IQR to find
out outliers and use the Winsorizing method to handle them. Under this architecture, the pre-processed dataset
is used to create RBFN that is prepared by teaching a learning-based optimisation model. As a result of this
study, our proposed framework may serve as a useful substitute tool for data mining classification tasks where
outliers preprocessing is required.
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Introduction: Data mining's classification work is handled as supervised learning in machine learning
(ML). To build a machine learning classification method, a precise dataset for training is required, however,
there is a chance of error when allocating raw data to the right class. One of the most important elements of
the data set in the classification process that represents an unusual case that could have a significant influence
on the classifier's accuracy [1]. Outliers are frequently found in real-world data [2,5]. With so many variables
being collected, outliers can be detected in any statistical data. Any value that deviates significantly from the
rest of the data is called an outlier. Errors in data processing, measurement, sampling, data gathering, and
volatility in our data can all lead to outliers. Outliers are emerging among a range of sources and conceal
themselves in a range of proportion during the creation, gathering, processing as well as an analysis of data.
While outlier provide significant challenges for statistical analysis, they can also be useful in gathering
important data related to our research work. The process of extracting specific information or data vector from
a larger data set is known as "outlier detection and elimination," and it is essential in almost all quantitative
fields, including ML. In any measurable field, including machine learning, quality of information is equally
as crucial as the categorisation model's quality. So it is necessary to recognise and deal with them.

There are two main categories of outlier detection techniques:

1) Non-parametric and
2) Parametric.

Non-parametric methods include proximity-based modelling and linear regression while the parametric
approaches contain Statistical and probabilistic modelling. In recent years, numerous methods for identifying
outliers have been proposed. In order to find outliers for smart farming, inter-quartile range technique has
been used[6].
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In the present work, IQR statistical technique has been utilised for identify outliers in the data set and address
them through the Winsorizing procedure. RBFN may evaluate any without a break multidimensional function
for classification problems. To enhance the appearance of RBFNs during training, the dispersion of networks
and centre of gravity should be made visible. Rapid input selection is used in this work to eliminate
unnecessary neural inputs before creating an effective RBFNN model. In order to create the optimal model,
the parameters of the RBFN are adjusted empirically through Teaching-Learning-Based-Optimization
(TLBO).

RBEFN classifier:

The feed-forward network, referred to as the RBFN, is the network most frequently used for function
approximation and offers some advantages over a multilayer neural network.

1. First layer: feeds the input neurons,

2. Second layer: creates a radial activation function using hidden units,

3.Third layer: induces the output applying weighted sum hidden units. The RBF network uses supervised
learning to build new and potentially useful models.as shown in fig.1
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Fig.1 Radial basis neural network

Using a Gaussian kernel, the second layer carries out nonlinear transformation, as stated by the following
expression:

¢ (x)= exp (M)Z (1)

202i

where, ui is center, gi is spread and ¢i an output for the ith neuron. Through the interconnection of
intermediate and last layers a Weighted connections wi are formed. Summing unit, known as an output layer,
provides reaction of network to external environment.

Final Processing unit, also referred to as the summing unit, gives network's reaction to external stimuli.

Outlier detection: To find outliers, many techniques are employed [11, 12]. A technique that is (similar)
comparable to the Histogram, Boxplot, Scatter Plot, and IQR approaches is visualisation. In handling outliers,
there are two approaches:

i) Managing Error Outliers: All errors in this approach are expected to be resolved or discarded.
To prevent major data loss from deletion, the original record should be preserved whenever it
includes important information. If data contain any error, then the good technique is to just delete
those entries.

ii) Managing Non-Error Outliers: Non-error outliers can handled using one of three techniques:
keep, delete and recode.

a) Keep: We should be mindful that outliers have the potential to skew the outcomes of our
actual work when we keep them.
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b) Delete: Simplest solution is to remove any observations that are unexpected or abnormal.
¢) Recode: Use the Winsorizing method to handle outliers and prevent significant data loss.

Principal Component Analysis (PCA): PCA serves to minimise dimensionality of large-scale data or to
compress many attributes into fewer ones[13]. Suppose a data matrix X with nXq, q column representing a
particular attribute and a row denoting a distinct test repetition.

The transformation is specified mathematically by a set of x-dimensional coefficients or weights C) = (Cy ,
..., Cq) (k) having size of who change the vector row () to s@ = (S1, ..., St ) (i) such that smg) = rg) * Can) ,
wherei=1,..,nandm=1,.., /.

a) Component First:

For maximize, c() has to be satisfied,

2
Coy= arg max {Zi(sl)é)} = ag max {Zi(rx(i) *c) } 2

In matrix form we write it as

Co=arg max {|IRCII*} = arg max {C'R'RC} 3)
Cll= cll=

(C)1 also satisfies the criteria since it is a unit vector.

cTRTRC
Cp= arg max {~———} (4)

A score for a data vector's first main component can be found in the converted coordinates as follows: s1=r()
* Cq

b) Other Components :

By dividing the original m-1 principal components by R, the m component is calculated.
Ry =R—=X'RCiCly )
Cm) = arg max {” R Cllz} = arg max {CTém—TR’mC} (6)

llell=1 m cre

The rest of the eigen vectors of RTR, as well as their associated eigen values, which provide maximum values,
are thus produced. Thus, the weight matrices or vectors are eigen vectors of RTR.

The expression sm() = rHCm) represents the mth primary component of r(i).The analogous vector of the
original variables is Cim) in translated Spatial references, or C(m)serves as an eigen vector for R7R as well as
original variables' corresponding vector and rg * Con)Com).

Thus, the entire principal or primary component breakdown of X given by:

S=R*C (7)

Teaching—learning based optimization: R.V. Rao et al. (2011) presented TLBO, the population-driven meta-
heuristic method of optimization that mimics a classroom setting to maximize a given objective function. In
a classroom, an educator works hard to educate each learner in the class [14].

There are two stages to TLBO's operation: a) Teacher phase b) Student phase

a) Teacher Phase: Using their skills, the instructor attempts to raise an average of the class in that subject
which they teach. Assume that there are "S" subjects, "L" learners, and Np,q, the mean result of students in

n.n

particular subjects "p" at given iteration q. The most desirable comprehensive outcome is Avgtotal1=pbest1 1.

The sum of all the subjects learnt by the entire student body could be regarded as an influence of most
successful student, k-best. But typically a educator is regarded as extremely educated somebody who guides
students to achieve better outcomes, the algorithm takes into account the top learner as the instructor. The
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following formula calculates the discrepancy among teacher's corresponding outcome for every subject and
current average performance for each topic:

Differencel Avglspi=ri(Avgs pbesti- TFNs1) (8)

Where Avgs pbestl indicates best learner. The average value can be determined as Tr which is nothing but Teaching
factor and ri tends to stochastic value from 0 to 1. Then Tr value calculation is given by the equation (9) given
below

Tr= round [rand(0,1){2-1} +1 ] 9)

Following a number of tests, it is shown that the approach works best when TF falls between {1,2}. To make
the process simpler, the Tr must be between 1 to 2, according to rounded up Standards given by Eq. (9), so
an algorithm works a lot better whenever Tr value is any of 1 or 2.

b) Student Phase: To expand their knowledge, students randomly connect to another students. The student
picks up new information if another student knows more than they do. The processes of learning that took
place throughout this time are given below.

Consider two students, X and Y, at random so that T'totat1=x,1 # T'totat1=y]

(where T'totat1=x,1 and T'totat1=y,1 are updated values of function Ttotaat1=x,1 Ttotaati=y,1 of X and Y, respectively).
Minimisation problems are solved using Equations (10) and (11) respectively shown below.

T”m,X,lZT'm,X,l + ri(T'm,X,l _T'm,Y,l), If T totall-X,1 < T! totall-Y,1 (10)

T"mx =T mx1 + 7T my) —T'mx1), If Tt totati-v) < T! totat1-x | (11)

If it provides a greater feature value, P x1 is acceptable.
Similarly, Maximisation problems are solved using Equations (12) and (13) as shown below.

T”m,X,lZT'm,X,l + Ti(T'm,X,l _T'm,Y,l), If T! totall-Y,l < T! totall-X,1 (12)

T"mx, =T mx,1 + 7U(Tmy) —T'mx,0), If T totati—x1 < Tt totali-v; (13)

Here we are concentrating only on creating centers and spreads, even if TLBO is used for the creation of
widths, centers, weights etc. which simultaneously join resultant nodes and kernel. This ensures that TLBO
individually represented effectively. The individual's length and the search space grow too big if all of these
parameters are kept, which leads to an extremely slow rate of convergence. For stochastic search we merely
encode the widths & centers into an individual because the performance of RBFNs is mainly dictated by
widths & centers of kernel.

if Kmax be the maximum number of kernel then individual structure can be representd as shown in following
Figure 2.

Center Width Bias

Fig. 2
As per the Fig.2, it shows that each one individual is consist of three parts and they are centers, widths and
bias. The particular person is 2Kyax+1.
The equation of fitness which guides the search is defined by Eq. (14) shown below

I
Fe=7). (0h -G (14)

Here I indicates total number of individual, an actual output is denoted by OTn, and the expected output is
denoted by @(X;). Once the centres and widths are determined, the second learning phase's weight calculation
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method reduces to computing an intuitive linear solution. In this work, a setoff optimal weight is determined
using the pseudo inverse technique.
Since the training data is used to determine the centres, widths, and bias, so these can be written as follows:
D=(WT) * @
Where WT=( T @)1 pTY (15)

Detection of Outlier using IQR: By using this technique, one can determine the variation in the data by
calculating the Inter Quartile Range. Any result outside the limit (25th percentile - 1.5x interquartile range) to
the (75th percentile + 1.5x interquartile range) is considered an outlier, with the definition of IQR being the
75th percentile - 25th percentile [9,15].

Winsorizing is a technique that minimise outlier’s impact in given data set, after the outlier has been detected.
When each variable's distribution is winsorized, the score of the kth percentile alone is used to replace any
number of a variable that is above or below that percentile. This process applies to the distribution of all the
variables. In our project, all of the outliers found by the IQR technique were recoded using winsorizing. All
the values or numbers which are less than (25" percentile-1.5*IQR) is replaced by (25" percentile-1.5*IQR)
while the values which are more than (75" percentile + 1.5*IQR) is substituted by(75™ percentile + 1.5¥IQR).
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Fig: 3 IQR Method for Outlier Detection

PCA-based Dimensionality Reduction: By projecting each statistic to the most efficient initial several main
elements, the PCA reduces dimensionality and produces lower-dimensional data containing as much variation
as is practical[13].
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Fig: 4 Flowchart of Proposed Process

Literature Review:

We will examine a few of the works that are closely related to this one in this part. The performance of the
TLBO approach on a scheduling problem was examined by Baykasoglu et al. [ 16]. It was observed that TLBO
is more effective than another heuristic method. The TLBO algorithm can be utilised to maximise the
coordination of Directional Over Current Relay(DOCR) relays inside loop structure of power, as
demonstrated by Singh et al. [17]. By altering the target function, they reduce the amount of time required for
the primary as well as emergency relays to function. The outcomes were compared to the Plug setting and
time dial setting ideal values determined by the modified differential evolution algorithm. Machine learning
techniques have been applied by Rao et al. [18] for the parameter optimisation procedure. In their study, they
have utilised two distinct multi-objective issues. Their results demonstrate that the new strategy improved the
population size, generation number, and computation time. TLBO has been suggested by Kiziloz et al. [19]
as an FSS (Feature Subset Selection) process. Using this method, no parameter needs to be adjusted all over
the optimisation process. The efficiency of the majority of conventional meta-heuristic algorithms may suffer
from the additional work needed to adjust their parameters. A novel method for concurrent selection of project
having an aim for optimising overall expected benefit of portfolio was proposed by Kumar et al. [20]. In
comparison to the current algorithms, three algorithms were developed: TLBO, TS (Turbo Search), and hybrid
TLBO-TS[20]. An effectiveness of the algorithms is evaluated on several data sets. To determine the ideal
weights for FLANN model, Naik et al. used TLBO refined using gradient descent conditioning [21]. To solve
challenges in mechanical design, Rao et al. introduced TLBO[22]. When compared to other optimisation
strategies, the TLBO strategy performs better based on the optimal solution, integration rate, and
computational effort. The results suggest that for the mechanical structure or design optimisation problems
discussed, TLBO outperforms alternative optimisation techniques in terms of effectiveness and efficiency.
Rao and colleagues formulated a huge nonlinear optimisation problem to find global solutions[23]. The
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suggested approach is predicated on the observation that teachers have an impact on students' performance in
the classroom. A range of benchmark issues with different features are used to assess the method's efficiency,
and the results is contrasted by those derived from different public-based techniques. Rao et al. have
previously Contributed to both constrained as well as unconstrained tasks [24]. The method they used focusses
on the effect that a teacher has on the work that students produce in the classroom. The method is tested on
35 restricted and 25 unrestricted benchmark functions with a variety of features. Efficiency derived from
proposed algorithm is shown more accurate than TLBO approach when compared to other optimisation
strategies already in use. Rao et al. introduced the TLBO approach along with its non-dominated and
dominated multi-objective variants. A multi-objective constrained problem and two sample benchmark
method, one set with constraints and one without are used to illustrate the algorithm[25]. By merging TLBO
and RBF networks, Dash et al. [26] created a new method for creating a model for checking missing values
and unrelated features. In order to address the no-Gaussian problem, Guo et al. suggested a novel method for
managing a nonlinear data set that makes use of PCA and RBFNN. This proposed PCA - RBFNN method
considered as robust due to its useful addition Compared to the linear PCA method [27]. Rousseeuw et al.
have presented a number of robust methods and outlier detection tools [28]. The interquartile range method
was used by Vinutha et al. in to identify outliers. This method divides the input range into continuous scale
quartiles, which are then examined to identify outliers. After the outliers have been gathered, an remove /
eliminate with value filter is used[29]. To measure the weight of multiple indexes in multivariate data and
determine the influence of different attributes on forecast results, Yang et al. initially created one novel index
weight evaluation method in conjunction with information entropy [30].

Result and Conclusion: A technique for classifying data has been proposed in this study. Initially, the task
of preprocessing such as detecting and handling an outlier is take place. The statistical technique of IQR is
used for identifying or detecting outliers present in data. Winsorizing method then applied for normalise an
outlier data. Secondly, PCA is subsequently applied to reduce dimensionality. Finally Developing an RBFN-
based classifier that has been trained using TLBO.
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