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Abstract. The aim is to improve and develop a novel scheme to detect loyalties of
customers using pattern growth method.Novel Pattern growth method compared
with upper bound taxonomy sequence algorithm are used to detect online sales
customer loyalties. Sample size is determined using the G Power calculator and
found to be 10 per group. Totally 20 samples are used. Pretest power is 80% with
CI of 95%. Based on the analysis Novel Pattern growth method has an accuracy of
80.8% and upper bound taxonomy sequence algorithm has 67.25%. Significance
value is 0.0001 (p<0.05, two-tailed). Proposed algorithm Novel Pattern-Growth
method has higher accuracy than Upper Bound Taxonomy for selected datasets for
more reviews.
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1. Introduction

The objective of study is to retrieved database and to retrieve database that are
manufactured due to customer that are managed due to vast investment by algorithm
that are possible through huge nation from our customer users [1].Sometimes it may
takes more time for searching of product that are useful. This may accept theoretical
reliability of customer that are to be useful for sequential mining problems. Marketers
also should help with customized products that are maintainability of websites [2-4].
According to Zhang, algorithms should be time intervals that are to be very consuming
describes pattern mining that should be hierarchalthrough customer bases. A similar
paper proposed that constraints based on similar modularity of customer services that
are to be used and it should be used modularity of service design. In order to that it
should occur due to efficiency of websites that are kept monitoring through on
complete websites[5—7]. Our wide portfolio in research has translated into publications
in numerous interdisciplinary projects. [8—13]. Now we are focusing on this topic. The
limitations of customers should be user occurrence and less accuracy of customer
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reviews. Allegiance through a website. So that customer may use different allegiances
for high quality of nature. The aim of study is to provide novel schemes to detect
customer loyalties that may occur for development of web usage of customers.

2. Materials and Methods

The research work is carried out in DBMS Laboratory, Department of Computer
Science Engineering, Saveetha School of Engineering. In this study 2 sample groups
were taken.The group 1 was Novel Pattern growth method algorithm and group 2 was
Upper bound taxonomy sequence algorithm. Sample size is calculated using Gpower
software considering the pretest power to be 80% and CI of 80%. The work has been
carried out with 50,000 records which was taken from a kaggle data set. It consists of
totally 10 iterations were analyzed and performed on each group to accomplish
maximum accuracy. Dataset contains 50,000 instances and 7 attributes. Here data is
from kaggle website (https://www.kaggle.com/hellboy/online-retail-customer-
clustering). The pseudocode is shown in Table 1. Upper bound taxonomy sequence
algorithm is an emerging topic in data mining that is utilized for measuring or
enhancing understanding of sequential patterns. It will reflect the potential connection
within the item from a sequence database under given review. The pseudocode is
shown in Table 2. The tool used to execute the process is Jupyter notebook version 6.
Algorithm is implemented using Python code and accuracy of both the groups is
determined based on the dataset.

2.1. Statistical Analysis

The analysis was done using IBM SPSS software. Independent sample t test is carried
out for analysis. Independent variables are dataset and dependent variable is accuracy.

3. Results

Pattern growth method shows that databases should be retrieved into different clusters
for customer segmentation with various websites. Novel Pattern growth method
algorithm pseudocode is shown in Table 1.

Table 1. Pseudocode for Novel Pattern-Growth Method Algorithm

Input:

P (x,y.t=0)™L*L matrix

for(x=0to L) do:

data++;

matrix<<l&& data << 1;

end for

[P&-Ly, )@ x+l,y, Ot......

Return @Q(x,y, t==n)

end procedure;

Output: module should be designed as patterns
Upper-bound taxonomy algorithm pseudocode is shown in Table 2.
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Table 2. Pseudocode for Upper Bound Taxonomy Sequence

Input: Upper Bound values
Stable=0 and Profit=0;

While (Stable==0)

do

for(k=1 to number of server type)
for (t€Ti){

for(y=1to Y)

Stable=1;}

Output: Upper bound profit edge

Table 3. Online sales customer data

S.no Attribute Data-type Value Description
1. Voice.no Integer 0-10 Stock code
2. Description Character Name Name of the
product

3. Quantity Integer 0-9 Available quantity

4. Unit - price Float 0.1-10.0 Price of product

S. Customer Id Integer unique Generate the
customer id

6. Stock code Numeric Show id Annual product

7. Country Character UK, France which country they
are buying

Represents the dataset with seven attributes: Voice no, Description, Quantity, Unit
price, Customer id, Stock code, Country and 50,000 instances.

Table 4. Results of pattern growth method and upper bound taxonomy algorithm (Pattern growth method
mean accuracy is 85.01% and upper bound taxonomy sequence algorithm mean accuracy is 71.08%).

S.No

Novel Pattern growth algorithm

Upper bound taxonomy algorithm

Accuracy(%) Accuracy(%)
1 85 71
2 83 70
3 82 70
4 82 69
5 81 68
6 80 68
7 80 67
8 79 66
9 79 65
10 77 65
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Table 5. Group statistic results(std.error mean for upper bound taxonomy algorithm is 0.674 is less compared
with Novel Pattern growth method is 0.720, Mean for upper bound taxonomy sequence algorithm is 67.90 is
less compared with Pattern growth method is 80.80), represents group statistics analysis. Novel Pattern-
growth method and Upper bound taxonomy Sequence algorithm provides accuracy of 85.01% and 71.08%
respectively. Standard error mean for Upper bound taxonomy algorithm 0.674 is less compared with Novel
Pattern growth method algorithm.

Algorithm N Mean Std.Deviation Std.error
mean
Accuracy Pattern
growth 10 80.800 2.299 0.720
method
Upper bound
taxonomy 10 67.900 2.131 0.674
algorithm
Loss K-means
clustering 10 19.200 2.299 0.720
algorithm
General
sequential 10 32.100 2.131 0.674
algorithm

Table.6 Represents Independent sample T-test analysis which provides a significance value of
0.0001(p<0.05, two tailed) for both accuracy and loss. Independent Sample T-test Results with confidence
interval of 95% provides significant difference in accuracy and loss is p<0.05 based on two tail analysis (t
value -13.009 and mean difference 12.90)

Accuracy Equal
Variances
assumed
Equal
variances not
assumed

Loss Equal
Variances
assumed
Equal
variances not
assumed

Levene’s Test for

Equality of T-test for Equality of Means
Variances
95% Confidence Interval
of the difference
F sig. t df Sig.(2- Mean Std.Error
tailed) Diff Diff
Lower Upper
0.022 0.884 13.00 18 .000 12.90 0.99 10.81 14.983
9
17.89 .000 12.90 0.99 10.81 14.984
13.00 7
9
0.022 0.884 - .000 -12.90 0.99 -10.81 -10.816
13.00 18
9 .000 -12.90 0.99 -10.81 -10.815
- 7.897
13.00
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Figure.1. shows bar graph comparison of Novel Pattern growth method algorithm which has mean accuracy
85.01% compared with upper bound taxonomy algorithm which has 71.08%.Bar graph consists of the Novel
Pattern growth method algorithm which has mean accuracy 85.01% compared to the Upper bound taxonomy
sequence algorithm which has 71.09%, X-axis represents two groups included and Y-axis represents
algorithms with +/-2 SD.

4. Discussion

The data evaluation was performed using IBM SPSS version 21. To analyze data for
performing independent sample T-test and group statistics can be carried out. In
previous proposed work the Upper bound taxonomy algorithm which gives mean
accuracy 71.08% and loss occurred is 28.92%. Novel Pattern growth method algorithm
which gives mean accuracy based on customer reviews 85.01% and the loss occurred is
14.99%. In this paper most of the customers are used for courier websites and for
websites they are recommended for certain customers that are used. So that it can easily
improve customer responsibility for the community they need to be used for the next
generation on it. In previous work used an upper bound taxonomy algorithm which is
useful for Taxonomy culture that should be under the system may possible through it.
In this paper visualizing components of customer user that may be possible for
customers may be purchased online. The limitations of customers should be user
occurrence and less efficiency.And may be used through clusters that should be
imported through customer allegiance through a website. In future various websites
will be used and for purchasing should be more compared to service given to various
customers by stakeholders due to many of services purchased online.

5. Conclusion

In previous proposed work the Upper bound taxonomy algorithm which gives mean
accuracy 71.08% and loss occurred is 28.92%. Novel Pattern growth method algorithm
which gives mean accuracy based on customer reviews 85.01% and the loss occurred is
14.99%. In the proposed work, accuracy percentage of predicting loyalty of customers
on online sales using Novel Pattern Growth method is performed with improved
efficiency of 85.00% including loss of 14.99%.
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