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ABSTRACT 
Sequence classification remains as vital task in data mining. The problem of sequence classification is rules utilization that 
composed of interesting item sets found in a dataset of labeled sequences and accompanying class labels. The degree of 
interestingness is computed of an item set which is in a given class of sequences by relating the interrelation and the maintenance 
of the respective item set. An enormous amount of probable sequential patterns is concealed in databases.A mining algorithm find 
the complete set of patterns and satisfy the minimum support (frequency) threshold, highly efficient and scalable, with number of 
database scans by incorporating numerous kinds of user-specific constraints. In the existing system, sequence classification 
technique uses a number of machine learning algorithms like Naïve Bayes, K-nearest neighbors, decision tree, hidden markov 
models, SVM. These exiting methodologies were able to handle only cases at small deviations in the certain subsequences and 
recognize the occurrence of patterns after several times. In this paper, a LDA classifier is used to classify and train datasets in 
order to improve the accuracy and efficiency of datasets to make the user analysis easier. Machine learning process is 
implemented to maintain the effectiveness of prediction methodology. The prediction of LDA is compared with the SVM to prove 
the performance improvement and the linear classification id is used to increase the classifier accuracy. Finally, the quality of 
pattern miner is evaluated by means of proposed approach patterns as features in a distinct number of feature based classifiers. 
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INTRODUCTION 

 

Data mining emerges as one of the powerful technology with high potential to focus on the extraction of 

significant and confidential information in data warehouses. The foremost objective of the data mining process 

is to extract the evidence from aspecific dataset and transform into comprehensible configuration. Knowledge 

hidden in the online reviews be discovered using the concept of probability theory.  

The model learned for this kind of knowledge discovery is the probabilistic graphical model. This is a 

declarative illustration of the specific job comprising uncertainty on the final reasoned suppositions in sequence 

classification models [1]. The SVM (Support Vector Machine) is used to classify and train the datasets.Cui, et 

al. [2] In the SVM process, the dataset can be classified related to the word prediction methodologies. The 

prediction rate is low and the extraction is done in content wise and time wise. Energy can’t be stored efficiently 

saved in the SVM based classification. 

 This representation is made to look for an efficient training of the multifaceted distribution on the 

underlying data. Latent Dirich let allocation.[3] is an unsupervised learning model under topic modeling 

category which is a probabilistic graphical model used to generate word clusters under pre-specified topics from 
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the gathering of reviews (evaluations). The crucial notion of a subject is to mine the thematic summary of the 

document collection.  

The typical implementation of the LDA technique necessitates that all the samples are obtainable in 

progress. Conversely, there are circumstances where the complete data set is not obtainable and the input data 

are perceived as a stream. Luo and Li [4]In this instance, it is essential for the LDA feature extraction to have 

the capacity to inform the computed LDA features by perceiving the new samples without running the 

procedure on the complete data set. For illustration, in several real-time presentations such as mobile robotics or 

on-line face recognition, it is significant to inform the extracted LDA features at once when new observations 

are available.  

Advantages of LDA over Existing approaches are listed as below: 

• Topic wise extraction is made  

• Separate extraction gives detailed view 

• Consumption of Time and Cost remains less. 

• Energy is efficiently saved in LDA approach. 

The remaining section of this paper is organized as follows: Section II reviews some of the existing works 

related sequence based data mining. Section III provides the detailed description for the overall propose system. 

Section IV presents the performance results of the proposed system. Finally, this paper is concluded in Section  

 

Related Work: 

This section presents some of the existing works related to sequence based classification in data 

mining.Manjula and Sundar [1] reviewed about the contemporary work on sequence classification presented 

along with the rating prediction Zhou, et al. [5]Proposed a sequence classification methodology utilizing novel 

item set mining technique and introduced an innovative scheme called sequence classification focused on SCII 

item sets in order to improve the accuracy obtained by various classifiers based on item sets. 

Ramani and Jacob [6]recognized the nominal and optimal set of protein sequence based structural and 

physicochemical properties in lung tumor classification into various NSCLC and SCLC tumor classes, revealing 

a new blend of feature selection and prediction systems to classify classes with enhanced accuracy and the latter 

obtaining statistics on protein properties prevalent in lung tumors that helped in diagnostic practice and drug 

design. Adhikari, et al. [7]described an innovative WAMS cyber-physical test bed to display features of real 

power system and developed integrating industry standard components to mimic a scaled version of WAMS. 

Zhao, et al. [8] reported a novel procedure to analyze the NSG data with the help of topic modelling.It mainly 

focused on four distinct major techniques like  

• NGS data retrieval,  

• Preprocessing,  

• Topic molding and  

• Data mining with the help of Latent Dirichlet allocation [3] topic outputs.  

The perplexity measurement of topic numbers and the convergence efficiencies of Gibbs sampling were 

considered and deliberated to obtain the best result from the proposed procedure.Lam, et al. [9] introduced an 

encoding methodology to compress sequence based data with sequential patterns and proposed an GoKrimp 

algorithm to directly mine compressing patterns and dependency test to choose an extending pattern by 

improving the efficiency of algorithm. The quality of set of patterns was preserved and helped to find 

meaningful patterns. 

 Jena and Samantaray [10]presented a data-mining-based intellectual discrepancycommunicating 

system for transmission lines, with flexible AC transmission system device, like  

• Unified power flow controller (UPFC) and  

• Wind farms.  

Current and voltage signals were processed through extended Kalman filter phasor measurement unit for 

phasor estimation, and 21 potential features were computed at both ends of the line.  

Zhao, et al. [11]focused the extreme learning machine [12]-based microarray data classification 

methodology, introducing EWave sequence model to ensure the structural ordering information and efficient 

sequence mining algorithm to develop pruning rules in mining sequences.  

A greedy algorithm was presented to approximate the optimal solution.Kwon, et al. [13] invented a new 

design of sequence in order to increase the interpretability of machine learning based sequence mining algorithm 

and provided valuable functionalities to users by introducing the patterns as well as occurrences of records.Di 

Francescomarino, et al. [14] presented a new framework to monitor the business processes to exploit the data 

from distinct traces for estimating the probability to fulfill the running case completion. 

Song, et al. [15]explained the massive sensor data analysis to monitor the application and support their 

classification based on Hoeffding tree with the concept drift on Hadoop system.Chandel, et al. [16] analyzed 

various classification methodologies to categorize the thyroid disease based on the parameters like TSH, T4U 

and goiter.  
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K-nearestneighbor, support vector machine and Naive Bayes were used to determine the accuracy of K 

nearest neighbor algorithm. Huang, et al. [17]investigated a sequence based computational model to frame the 

PPIs networks. A novel protein sequence representation features were retained to maintain the evolutionary 

information and weighted sparse representation classifier was used to make feasible and effective protein 

features.Kumar, et al. [18]examined the importance of preprocessing techniques dimensionality reduction to 

reduce the false alarms and designed a Gaussian function based distance measure and K means algorithm to 

cluster the training and testing data samples. 

 

Proposed Method: 

This section presents the detailed description to implement the different classifier to improve the accuracy 

and efficiency of the datasets to make the easy analysis of users. The overall process of the proposed system is 

shown in Figure 1, which includes the following stages:  

• Dataset Initialization 

• Preprocessing 

• LDA based classification 

 
Fig. 1: Overall flow of the Proposed System 

 

A. Dataset Initialization: 

Product review based dataset is used as the preferred dataset. The distinct datasets are considered as the 

input. Dataset having ID, Product name, Author, date and comments are taken as one dataset and Id with rating 

is considered as another dataset. Figure 2 shows the dataset details. In this module the datasets are uploaded by 

the users. 

 

 
 

Fig. 2: Product review dataset 

 

B. Preprocessing: 

The pre-processing method is done to remove the unwanted data or null data from the datasets. After that 

pre-processed data can be used for the further process to the implementation. Preprocessing is done  

• To eliminate the unwanted attributes  
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• To Predict the missing value by using a learning algorithm 

• Identify outliers and smooth out noisy data 

• Avoid redundant data as in Figure 3. 

Some of the rows in the dataset are unfilled and they can be regarded as the noise data. The missing values 

in the rows are handled by various processes such as ignoring the tuple, manual fill up of missing entries, global 

constant utilization, attribute mean consumption and the maximum probable value employment. If the mining 

involves classification or description, then ignorance of tuples is used in preprocessing stage, where the 

percentage of missing values per attributes are varied considerably. The possibility theory to represent the 

possibility of notion is used to ignore the tuples. The mapping of universe of discourse to the scale encodes the 

knowledge observed from the dataset.  

The manual fill-up of missing entries leads to time-consuming for large size dataset with more missing 

values. Hence, the fill-up of missing value using the attribute mean plays the major role in the mining 

applications. Then, the preprocessed data is passed to the scaling process to predict the relevancy.     

 

 
 

Fig. 3: Preprocessing of Data 

 

C.LDA based Classification: 

Latent Dirichlet allocation [3] is a propagative probabilistic typical model of a corpus. The 

straightforwardindication is that documents are signified as random mixtures over latent topics, where each 

topic is categorized by a certain distribution over words. 

LDA approves the succeedingpropagativemethod for each document w in a corpus D: 

• Choose N∼ Poisson (ξ). 

• Chooseθ∼ Dir (α). 

• For each of the N words wn: 

• Choose a topic zn ∼ Multinomial (θ). 

• Choose a word wn from p(wn |zn,β), a multinomial probability conditioned on the topic zn. 

LDA is a simple model, and although it looks as a competitor to methods such as SVM,LSI and PLSI in the 

setting of dimensionality reduction for document collections and other discrete corpora, it is also projected to be 

demonstrative of the way in which probabilistic models can be mounted up to deliver valuable inferential 

machinery in domains concerning multiple levels of structure. Indeed, the major advantages of generative 

models such as LDA comprise their modularity and their extensibility. As a probabilistic module, LDA is 

readily entrenched in a multifaceted typical method which is a property that is not possessed by SVM, LSI and 

PLSI. 

 
Fig. 4: Graphical model representation of LDA. 
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The boxes are “plates” demonstrating replicates. The outer platesignifies documents, while the inner plate 

represents the repeated choice of topics and words within a document. The LDA model is characterized as a 

probabilistic graphical model in Figure 4. As the figure makes flawless, representation that there are three 

levels to the LDA representation. The parameters αand βare corpus level parameters, expected to be sampled 

once in the process of generating a corpus. The variables θd are document-level variables, sampled once per 

document. Lastly, the variables zdn and wdn are word-level variables and are experimented once for each word 

in each document. It is significant to distinguish LDA from a simple Dirichlet-multinomial clustering 

exemplary.  

A traditional clustering system contains a two-level model in which a Dirichlet is sampled once for a 

corpus, and  multinomial clustering variable is selected once for each text in the corpus, and a set of words are 

designated for the document provisional on the cluster variable. As with many number of clustering models, a 

model confines a document to being connected with a particular topic. 

(w|α, β) = ∫ p(θ|α) (∏ ∑ p(zn|θ)p(wn|zn, β)

zn

N

n=1

)dθ 

 

The parameters αand β, the joint distribution of a topic mixture θ, a set of N topics z, and a set of N words 

w is given. Exact inference is intractable for LDA, but any of a large suite of approximate inference 

algorithms can be used for inference and parameter estimation within the LDA framework. A 

simpleconvexity-based variation methodology is obtained for inference, displaying that it produces a fast 

algorithm resulting in reasonable comparative performance analysis in terms of test set probability. LDA is 

based on a simple exchangeability postulation for the words and topics in a document; it is therefore 

comprehended by anup-front application of de Finetti’s depiction theorem. LDA is outlooked as a 

dimensionality reduction method, in the spirit of SVM, PLSI and LSI, but with 

appropriateessentialmultiplicative probabilistic semantics that createlogic for the category of data that it 

models. 

 

Performance Analysis: 

This section presents the performance results of the proposed LDA. The results are analyzed and evaluated 

in terms of 

• Accuracy 

• Classification rate  

• Time Consumption 

• Precision &Recall 

Moreover, the proposed LDA based classification technique is compared with the existing SVM technique 

for proving the better performance of the proposed system. From this analysis, it is proved that the proposed 

LDA gives the best results.  

 

B. Accuracy: 

Accuracy of a classifier is termed as the capability of correctness in classifier. Anamount of a predictive 

model that replicates the proportionate number of times that the model is correct when it is applied to data. 

Accuracy =
Number of correct predictions

Total number of all cases to be predicted 
 

 

The proposed LDA based classification exhibits high accuracy rate when compared with the existing SVM 

technique as shown in Figure 5. 
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Fig. 5: Accuracy 

 

C. Classification Rate: 

Classification rate is defined as the accuracy level of the prevalent. Theobjective of classification is to 

preciselyforecast the target class for each case in the data. The proposed methodology exhibits higher 

classification rate than the existing SVM technique. This determines the higher accuracy classification in LDA 

as shown in Figure6. 

 

 
Fig. 6: Classification  

 

D.  Consumption:  

• Time 

• Memory  

Amount of time and memory taken for the SVM and LDA technique is shown by exhibiting in graph 

below. The time consumed by proposed LDA is less than the SVM technique.  

Amount of memory utilized in the classification process is less in proposed system than the existing 

technique. This reveals that proposed is the optimized and efficient technique from Figure7. 
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Fig. 7: Consumption of time and memory 

 

E. Precision and Recall: 

Precision is said to be the probability that a (casuallydesignated) retrieved document occur in relevant. 

Recall is the probability that a (randomly nominated) relevant document is recovered in specific search. The 

proposed LDA has more precision and recall than the existing SVM technique as shown in Figure 8. 

 

 
Fig. 8: Precison and Recall Analysis 

 

F. Trust under Dimension based on seller: 

The trust score under dimension of the distinctive dimension based analysis is done by comparing the 

various parameters with the detailed analysis on the view of a seller. Positive impact is created for the proposed 

approach than the existing methodology as in Figure 9. 
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Fig. 9: Trust under Dimension 

 

G. Over-all Trust score Evaluation: 

The over-all trust score evaluation is done based on analysis by comparing the various parameters with the 

detailed analysis on the view of a seller. Positive trust is achieved for the proposed approach than the existing 

methodology as in Figure 10. 

 

 
 

Fig. 10: Over-all trust score evaluation  

 

Conclusion and Future Work: 

This paper proposed a new LDA based classifier to classify and train datasets in order to improve the 

accuracy and efficiency of datasets to make the user analysis easier. The existing SVM classifiers lack in 

transparency of exact results and do not have any constant weight of financial ratios. It fails to represent the trust 

as a simple parametric function. Hence, the LDA based classification achieves better with the probabilistic 

model with interpretable topics. LDA uses Dirich let allocation of topics in a document and distribution of 

words in topics with generative model. Thus, the experimental results are analyzed and evaluated for both 

existing and proposed techniques in terms of  Accuracy, Classification rate, Time and memory consumption, 

Precision recall, trust under dimension and over-all trust score evaluation. When compared to the existing 

technique, the proposed LDA technique provided the best results. 
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