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Abstract: In today’s era, decision making
problems are getting more importance than
other’s problem. In this paper, an effort has been
made to make a comparison on the performance
of different statistical methods like least square
techniques based on linear equation, exponential
equation and logarithmic equation on iris data
set. Initially, data preprocessing techniques
applied on the data set to clean it in proper format
and later on concept of factor analysis on
preprocessed data set to finds total effect value.
The methods least square techniques based on
linear equation, exponential equation and
logarithmic equation have been used on total
effect
value
and
logarithmic
equation
outperformed the other used techniques with
average error of 6.32 %.
Keywords: Data pre-processing; factor analysis;
linear equation; exponential equation and
logarithmic equation.
Introduction:
Data mining is the process of analysing
large data sets to identify patterns and establish
relationships to solve problems through data
analysis. The overall goal of the data mining
process is to extract information from a data set and
transform it into an understandable structure for
further use and to predict future trends. Data
mining techniques are used in research areas,
mathematics, cybernetics, genetics and marketing.
While data mining techniques are a means to
achieve efficiencies and predict behaviours, in
general, the benefits of data mining come from the
ability to uncover hidden patterns and relationships
in data that can be used to make predictions on a
large data set.
Data mining information on different
types of data can be used to build prediction
models for future purposes. Before we can use
different type’s data mining algorithms, a target
data set must be assembled. The target data set

must be large enough so that, the data must contain
uncover patterns. Before we apply certain
algorithms, the data should be preprocessed. Preprocessing is essential task to analyse the
multivariate data sets before applying data mining
techniques. In this phase we handles out-of-range
values, impossible data combinations and missing
values. Thus, the representation and quality of data
is achieved before running an analysis. If there
exits irrelevant and redundant information or any
type of noisy and unreliable data then data cleaning
process is applied on the data set.
An efficient prediction system can be designed
by applying different types of statistical methods
on different data sets. An approach has been made
in this paper by using different types of statistical
methods and factor analysis. We choose iris data
set from the uci [11] repository and then we design
our prediction system.
1.1 Motivation of work
The main motivation of the given work is to
design a prediction or decision making system with
minimum errors which can give prediction for an
unknown data set with minimum error. Initially, the
total effect has been formed by factor analysis the
concept of different types of statistical methods has
been applied on the total effect. And we select the
model with minimum error.
1.2 Literature survey
Different types of research work exist on
designing of prediction system and few of them are
surveyed in this section.
An improved Y-means algorithm of
clustering techniques is proposed by[1].The authors
applied the four different types clustering
techniques like K-Means, Fuzzy c mean, Mountain
clustering and Subtractive clustering in Iris flower
data set and analyse the result in terms of
accuracy, run time, time complexity. The authors
opined that improved Y-means algorithm produces
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better result when compared to other clustering
techniques with less computation time.
A process of developing Artificial Neural
network based classifier which classifies the Iris
data set is presented by [2]. The author’s presented
a way to classify iris plants on the basis of the sepal
length, sepal width, petal length, and petal width by
using Neural Network (NN).
The authors of [3] comprise the
performance analysis of Fuzzy c mean (FCM)
clustering algorithm with Hard C Mean (HCM)
algorithm on Iris flower data set in the basis of time
complexity and space complexity.
Classifying the three different types of
IRIS data set by using the Multi-Layer Feed
Forward Neural network is presented by [4].The
authors used three different types of IRIS data set
of 150 instances and opined that Multi-Layer Feed
Forward Neural Network (MLFF) is faster in terms
of learning speed and gave a good accuracy than
the existing methods.
A
Neural
Network
Association
Classification system is presented by [5].
According to the authors this classifier is accurate
and efficient. The authors also opined that the
classifier build for iris plant dataset is more
accurate than previous Classification Based
Association.
The authors of [6] made a comparison
among the algorithms Decision tree, multilayer
perceptron, and Naive Bayes and Multiclass
classifier on iris dataset with the following TP-rate,
Fp-rate, Precision, Recall and ROC Curve
parameters. According to the authors multilayer
perceptron is more accurate and efficient than the
other methods.
The author’s [7] presented a consensus
matrix using multiple runs of the clustering
algorithm k-means to check whether an existing
cluster can be split. The author’s used the
consensus matrix for clustering by using two
spectral clustering methods- Fiedler Method and
the min-max cut Method.
An efficient data clustering mechanism
with incremental clustering algorithm with genetic
feature is proposed by [8]. The authors applied the
said incremental clustering on IRIS dataset for
optimal clusters. The authors considered the intra
cluster variances for specifying the number of
clusters instead of random selection of centroids
from the data and measured the fitness through the
mutation based distance for finding optimal cluster.
A back propagation neural network for iris
flower dataset classification is designed by [9]. The
authors trained the network for 1000 epochs with
different number of neurons in the hidden layer.
The authors measures performance of the
developed network by plotting the error versus the
number of iterations and opined that trained neural
network classified the testing data correctly.

The author’s [10] presents a multilayer
feed- forward networks which is trained using back
propagation learning algorithm. The authors used
500 to 5000 no. of epochs to train the neural
network and opined that the accuracy ranges from
83.33% to 96.66%. The author’s concluded that
Multi-Layer Feed Forward Neural Network is
faster in terms of learning speed and gave a good
accuracy.
2. Methodology
In this paper we choose our data set as Iris
dataset. Iris data base collected from uci repository.
The data set contains 3 classes (Setosa, Versicolor
and Verginica ) of 50 instances each, where each
class refers to a particular type of iris plant. Sepal
length, sepal width, petal length and petal width are
the four features used to classify each flower to its
category. The three classes of the flower are Iris
Setosa, Iris Versicolor and Iris Verginica. First we
applied different data preprocessing techniques on
the iris data set. Then we applied factor analysis on
preprocessed data set and finds total effect value.
We applied least square techniques based on linear
equation, exponential equation and logarithmic
equation on total effect value and analyse the
performance of the above three techniques.
2.1 Data mining
Data mining is the process of analysing
large data sets to identify patterns and establish
relationships to solve problems through data
analysis. The overall goal of the data mining
process is to extract information from a data set and
transform it into an understandable structure for
further use and to predict future trends. Data
mining techniques are used in research areas,
mathematics, cybernetics, genetics and marketing.
While data mining techniques are a means to
achieve efficiencies and predict behaviours, in
general, the benefits of data mining come from the
ability to uncover hidden patterns and relationships
in data that can be used to make predictions on a
large data set.
2.1.1 Data preprocessing
Data
pre-processing
includes
the
following different techniques:
1. Data cleaning: Data cleaning is the process of
finding and correcting corrupt or inaccurate data
from the data source. In this process we fill the
missing values in a data set and noisy data are
smoothed.
2. Data integration: It is the process of integration
of multiple databases, data cubes, or files in a
single one.
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3. Data transformation: This technique includes
binning, regression, and clustering.
4. Data reduction: This technique is used to
reduce of large volume of data to the meaningful
one.
5. Data discretisation: This process is importance
especially for numerical data.
2.2 Factor analysis
Factor analysis (Coster De, 1998;
Wikipedia 2012) is a statistical method used to
describe variability among observed, correlated
variables in terms of a potentially lower number of
unobserved variables called factors. In other words,
it is possible, that variations in fewer observed
variables mainly reflect the variations in total
effect. Factor analysis originated in psychometrics,
and is used in behavioural sciences, social sciences,
marketing, product management, operations
research, and other applied sciences that deal with
large quantities of data.
2.3 Statistical method
2.3.1 The least squares regression line
Linear regression finds the straight line,
called the least squares regression line or LSRL
that represents best observations in a bivariate data
set. Suppose Y is a dependent variable, and X is an
independent variable. The population regression
line is:
Y = Β0+ Β1X
Where, B0is a constant, Β1 is the regression
coefficient, X is the value of the independent
variable, and Y is the value of the dependent
variable.
For a given a random sample of
observations, the population regression line is
estimated by:
y = b0+ b1x
Whereb0 is a constant, b1is the regression
coefficient, x is the value of the independent
variable, and y is the predicted value of the
dependent variable.
2.3.1.1 Least square techniques based on linear
equation
Let the equation be
y =a + bx
i.e
Σ y=Σ a +Σ bx
Σ y=na +Σ bx
(where n = number of terms)
Again
y=a + bx
xy=ax + bx2(Multiplied both sides by x)
so, Σ xy=Σ ax + Σ bx2

if x in chosen in such a way that Σx = 0 then, a = Σ
y/n and b =Σxy/ Σx2
Putting the values of a and b in equation
y = a + bx the equation of straight line
becomes,
y= Σ y/n + xΣ xy/ Σ x2
For different values of x, the different values of y
have been calculated.
The famous and unanimously least square
based techniques linear equation; exponential
equation and logarithmic equation have been
applied on the data.
2.3.1.2 Least square
exponential equation

technique

based

on

Let the exponential function be of the
form y = A Bx
Take the logarithm on both sides in above
equation.
Logy= log (ABx) or log y= log (A) +x log (B)
Let us assume,
a = log (A), b = log (B) and y = log(y).
Thus the above equation is y = a + bx, which a
linear equation. The values a and can be calculated
as per least square techniques based on linear
equation. Using the values of a and b, the values of
A and B have been calculated as:
A = antilog a, B = antilog b .
If the values of A and B are put in the
above equation, the different values of y can be
obtained for different values of x.
2.3.1.3 Least square
logarithmic equation

technique

based

on

The logarithmic curve can be written either
P = e a+bX / (1+ e a+bx ) or P = 1 / (1+ e a+bx )
where P is the probability of a, e is the base of the
natural logarithm (about 2.718) and a and b are the
parameters of the model. The value of a yields P
when X is zero because the relation between X and
P is nonlinear, b does not have a straightforward
interpretation in this model as it does in ordinary
linear regression. The graph and concept of
logarithmic equation has been furnished as follows:
Let the given functionis of the form
w = a/(1 + brx) or w(1 + brx) = a or wbrx
= a – w or a – w = wb ex(log r)
Taking log
log w + log b + x log r = log(a–w)
or, log(a – w) – log w = lob b + x log r =
c2 + c1x, where a is chosen in such a way (a – w) is
not negative.
Using least squares
c2 = Σ(log(a – w) – log(w))/n, c1 =
Σ(x{log(a – w) – log w})/Σx2.
Using the value of c1 and c2, the value of b and r
can be calculated as follows:
b = antilog (c2), r = antilog (c1)
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If the values of a, b and r, are put in the above
equation, for different values of x, different values
of w will be produced.
3. Implementation
Step 1:
In this paper we choose our data set as Iris
data set. First we applied different data
preprocessing techniques on the iris data set. Then
we applied factor analysis on preprocessed data set
and finds total effect value which is depicted in the
table 1.
Table 1
Factor analysis result

Table 2
Least square techniques based on linear
equation
Total
effect
value

x

Y=a+x*b

Error
%

Avg.
error%

6778

1

10623

57

14.42

7035

2

10600

51

7264

3

10576

46

7302

4

10553

45

7495

5

10530

40

7610

6

10506

38

7675

7

10483

37

7713

8

10459

36

7734

9

10436

35

7750

10

10412

34

Sl.
No.

A

B

C

D

1

4500

2300

1300

300

Total
Effect
value
6778.35

2

4300

3000

1100

100

7035.17

7760

11

10389

34

3

4400

2900

1400

200

7264.46

7844

12

10366

32

4

4400

3000

1300

200

7302.32

11498

-60

12053

5

-59

12030

4

5

4400

3200

1300

200

7494.95

11549

6

4800

3000

1400

100

7609.65

11549

-58

12007

4

7

4600

3100

1500

200

7675.19

11630

-57

11983

3

8

4600

3200

1400

200

7713.04

11633

-56

11960

3

9

4700

3200

1300

200

7734.41

11666

-55

11936

2

10

4800

3000

1400

300

7750.47

11

4900

3000

1400

200

7759.88

12

4900

3100

1500

100

7844.24

13

4900

3100

1500

100

7844.24

14

4900

3100

1500

100

7844.24

15

4600

3600

1000

200

16

4800

3100

1600

17

4700

3200

18

5000

19

Table 3
Least square techniques based on exponential
equation

7864.48

Total
effect
value

y
=a+x*b

y=A
*pow(B,x)

Error
%

Avg
error
%

200

7893.29

6778

10646

4.2E+10

56.73

14.4

1600

200

7909.78

7035

10646

3.98E+10

50.67

3200

1200

200

7915.42

7264

10646

3.77E+10

45.59

5000

3000

1600

200

7956.61

7302

10646

3.57E+10

44.52

20

4600

3400

1400

300

7976.08

7495

10646

3.39E+10

40.49

21

5000

3300

1400

200

8128.64

7610

10646

3.21E+10

38.06

22

4800

3400

1600

200

8182.23

9342

10645

2.83E+09

1.1709

9394

10645

2.68E+09

0.3552

9414

10645

2.54E+09

0.1087

9568

10645

2.4E+09

1.9609

9697

10645

2.28E+09

3.5055

9804

10645

2.16E+09

4.7927

Step 2
In this step we applied least square
techniques based on linear equation, exponential
equation and logarithmic equation on the total
effect value got from the table 1 and result is given
in the following tables 2, 3 and 4 respectively.
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Table 4
Least square techniques based on logarithmic
equation

1+b
r^x

W=a/
(1+br
^x)

Error
%

Avg.
error
%

6778

log(
ay)log(
y)
0.13

2.41

6628

2.22

6.32

7035

0.11

2.39

6695

4.83

7264

0.08

2.37

6764

6.9

7302

0.08

2.34

6832

6.44

7495

0.05

2.32

6900

7.94

7610

0.04

2.3

6969

8.42

7675

0.04

2.27

7037

8.31

7713

0.03

2.25

7106

7.87

7734

0.03

2.23

7175

7.23

7750

0.03

2.21

7244

6.53

Total
effect
value

4. Result analysis
It has been observed that linear equation;
exponential equation and logarithmic equation
estimated the average error of 14.42 %, 14.40 %
and 6.32 % respectively. Therefore, logarithmic
equation has been considered as the preferable
optimizer as compared to the other used algorithms.
Furthermore, the error of the logarithmic equation
is still high and soft computing methods will be
applied to optimize the error as the proposed work
of this paper.
5. Conclusion
In this paper, an effort has been made to a
compared the performance of least square
techniques based on linear equation, exponential
equation and logarithmic equation of statistical
methods to estimate the average error for
optimization of error. From the result analysis, it
has been observed that logarithmic equation
outperformed the linear equation and exponential
equation with average error of 14.42 %, 14.40 %
and 6.32 % respectively. Therefore, logarithmic
equation has been considered as the preferable
optimizer as compared to the other used algorithms.
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