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ABSTRACT 

Data mining is a study of identifying and obtaining the necessary knowledge from the huge amount of data.  

Classification is a technique that describes the model by finding the unknown class label of the data object. This paper 

represents Hyperpipes as a simple technique used for faster classification. The aim of this paper is to analyze the 

performance of Hyperpipes on different large data sets. For this study, five datasets have been taken from publicly 

available UCI machine learning repository web site. Results show that this model can be efficiently utilized in the 

classification of huge datasets which contains a large number of attributes and instances. This model achieves a better 

accuracy of 98.95% by overcoming the maximum accuracy of 84.15% and minimum accuracy of 39.23% from the 

data sets.  

 
Index terms 

Data mining, Classification, Hyperpipes, UCI, Performance. 

 

I Introduction  
 

Data mining is an art of developing interesting patterns and mining some useful knowledge from 

the huge amount of data.  This Data mining is also known as Knowledge Discovery Process.  The 

hidden knowledge in the large amount of data is extracted from this Knowledge Discovery Process. 

The value of data has improved with the development of some data discovery techniques. There 

are different types of methods which are already in use to extract patterns from the stored data 

which are valuable and previously unknown. This type of information can be Predictive or 

Descriptive. The basic task of this process is to obtain information from low level databases. Data 

mining methods are applied for extracting the knowledge from raw data in KDD process[26]. This 

KDD process is defined in multiple steps that help in converting of data into useful information. 

The steps in Knowledge Discovery Process are described as follows. 

 

1. Selection: In this step, the dataset is selected and the domain is recognized from the data 

which is to be extracted. 

2. Preprocessing: During this stage, the selected data may contain some noise and missing 

values. This type of data may create outliers or irrelevant data and should be removed by 

cleaning. 

3. Transformation: In this phase, the nominal data are converted into numerical and are 

standardized by defining new attributes. Here at this time, the data is managed by various 

data mining techniques like classification, regression and clustering. 

4. Data Mining: Data mining is an art of developing interesting patterns and mining some 

useful knowledge from the huge amount of data. 
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5. Interpretation and Evaluation: This is the final phase that consists of results obtained 

from previous steps. These results should be desperately investigated and competed with 

previously obtained knowledge.  

 

The following diagram shows the process of Knowledge discovery process.  

 
 

 Fig.1.  Representation of Knowledge Discovery Process 

 

There is no correct algorithm in data mining for applying on a dataset. Many composite models 

may suitable, but they are also being problematic for understanding the data. For easy translation, 

many of the successful applications uses simple models and every model turns itself to an 

appropriate type of problem. Data mining generates results by applying two main tasks: Prediction 

and Description[27,28]. Prediction is an attempt to estimate the possible values of data. The 

description is an attempt of discovering the interesting patterns in the data. Data mining consists of 

some key properties such as the Discovery of Patterns, Classification, Prediction of Outcomes, 

Actionable information and Focusing on large databases. 

 

1. Automatic Discovery of Patterns: At this stage, different models are framed to manage data 

mining. A model is simply defined by using an algorithm to act on a set of data to achieve some 

patterns automatically. These models are used to mine the data from the framed model. 

2. Classification:  This is a data mining function that designates the collection of items to a target 

class. This classification predicts the class labels in the target class accurately by classifying a 

model based on Training set. The class labels of the attribute are classified by defining new 

data and are tested in a set of test data by comparing the values of known target class. 

3. Prediction:  Prediction is a data mining defines about the identity of one object based on the 

description of another object. This is quite different from classification. The target class is 

continuos in prediction stage where as in classification the target class values are discreet. The 

instances for prediction are time series and regression.   

4. Grouping: This property in data mining defines about the implementation of groups from the 

given data. 
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5. Actionable Information: Data mining can evolve information by taking some decisions and 

actions. 

 

Pre-processing or cleaning of data is performed to remove noisy data in data mining. To remove 

irrelevant attributes from dataset, we performed attribute relevance analysis for prediction analysis. 

Further, to predict the attribute values regression analysis is conducted by utilizing various 

regression approaches. Firstly, a dataset with final target values is collected and experimented by 

examining the specific attribute value in regular intervals of time. 

 

This paper mainly focused the classification of data. Hyper pipes are a simple classifier used for 

faster classification which is suitable to plot using a large number of attributes. This hyper pipe is 

constructed for each class in the dataset with each and every point of that class. The samples in this 

class are classified based on the most similar sample in that particular class. The goal of this work 

is to determine the performance of the hyperpipes algorithm for different larger data sets[29,30].  

The following Section 2 presents the related work. Section 3 explains the methodology with the 

collection of different datasets. Section 4 describes about the experimental setup and the 

performance of the classifier among various benchmark datasets. Finally, a conclusion is presented. 

II  Review of literature 

Nuno Laranjeiro, Rui Oliveria, Marco Vieira [1] has explored about effective handling of software 

bugs by testing web services. In this process vast amounts of response services is classified 

manually to differentiate from regular services. Apart from consuming large amount of time and 

effort, it even requires huge manpower to handle such large laborious work of handling errors 

effectively. The present model is applied on five classification models of text to examine the 

strength of web services. The effectiveness is measured by using Support Vector Machines, Naïve 

Bayes, K nearest Neighbor, Hyperpipes, and Large Linear Classification. The evaluation concluded 

that Hyperpipes has performed well when compared to above mentioned algorithms. The time 

complexity is also varied with each model; Hyperpipes took 15 minutes to perform execution and 

is best compared to other defined models. 

Zainab Abu Deeb, Thomas Devine and Zongyu Geng [2] have explored in an article “Randomized 

Decimation HyperPipes” about working of HyperPipes on sparse data sets. The hypothesis is tested 

by a tool named as Randomized Decimation HyperPipes which allows user to conveniently sea 

level of sparseness of training data sets[31,32].In this model  cell deletion, feature subset selection 

are introduced.RDH worked better with varying number of selected features on different trials. 

Hyperpipes did not exhibit better on performance on leaner. So RDH has used its feature selection 

with combination of deletion in order to increase the datasets sparseness, which performed better. 

Authors [3] proposed a method to analyze disasters caused by natural calamities. They occur 

because of heavy floods, precipitation, river runoffs. Global Warming is the main reason for the 

occurrence of flood which leads to a great loss of human and infrastructure. The sensors are placed 

at different areas to gather water fluctuations. The IT technology has not emerged in this field of 

the issue in a broader way. The present model describes of alert generating system to detect flood 

and to monitor water level. It provides a notification alerts that describes about the upcoming 

situation based on determining the water level with sensor technology. The risk and normal 

situations were analyzed accurately by Random Forest classification model which has generated to 

an accuracy of 99.5%. 

Lars Kotthoff, LAN Miguel and Peter Nightingale has intended in an article [4] “Ensemble 

Classification for Constraint solver configuration” about instantly selecting algorithms and 
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automatic parameter tuning. Machine learning classifiers are used to give characteristics of a 

particular issue. A lot of survey is conducted in algorithm selection and tuning, no similar method 

of evaluation is taken. The experimental results show that machine learning algorithm performance 

is variable functioning on new data cannot be made without proper effort. The advantage of this 

ensemble classification is individual algorithms are combined without having intrinsic knowledge 

about them. This enables practitioners to apply algorithms without having complete knowledge of 

them. 

Authors [5] have proposed a model “Machine Learning algorithms: “A study on noise sensitivity”. 

The survey was conducted on   large data sets where several machine learning algorithms are 

applied on them and results are tested against noise. The noise is tested on 0 to 0.5 ranges. The 

dependent variable is converted into nominal from numerical to test classification models. It has 

described that linear regression has adapted better for gradually increasing noise levels. Decision 

Table has seemed to be less sensitive to additional noise. 

Authors [17] has intended to propose a model which explains about detection of a face used for 

authentication and verification of person. The fields like Video Surveillance, Human Interaction 

and Authentication Security are dependent on securing of face detection. This research is 

performed by gathering 400 faces from Muzaffarabad school students. Apart from this 50 non faces 

were also collected. Both of them are analyzed and noise reduction techniques and preprocessing 

are performed. The features are extracted after preprocessing which include geometric features 

which include image projections, Image cropping etc. The machine learning techniques like Naïve 

Bayes, Lazy, Misc, Meta, Trees and Rules are used classify non faces and faces. Of all the models 

used, Hyperpipes has generated with highest accuracy.  

Authors [19] proposed a model to analyze the information about trends of E-learning. The 

computational techniques have shown by E-Learning in the   semantic web technology. It focuses 

on personalized and semantic aware learning than content focused learning pattern. The present 

model has worked out to analyze the performance of HyperPipes and Naïve Bayes in Indian News 

context to minimize false positive rates and maximize true positives. The main focus of this model 

is to make the information available to learner with the framework designed by author. The survey 

has concluded that HyperPipes performed well in categorizing News. 

Authors [20] has intended to propose a model for Intrusion Detection and Prevention about the 

importance of network security. Everyone needs their communication to be performed in a secured 

manner. Hacking is the process adopted by intruders to enter into the communication track and 

disrupts the authenticated flow of control. The cross validation of 3 folds is adopted in this model 

and classification rate, false negative rate is used to analyze performance. The performance is 

analyzed   and the models like SMO, PART HyperPipes , Naïve Bayes, Random Forest, KStar, 

Updateable are performed with highest classification rate[33,34,35,36]. 

III  Methodology 

HYPERPIPES: Hyperpipes is a simple classifier used for faster classification. This algorithm 

easily handles huge amount of attributes. A Single pipe is created for each class that keeps the 

values of attributes in a path without assigning any counts in the training. While in testing, each 

instance in the pipe is classified with the values and defines the pattern of values of an instance that 

matches mostly to the pipe. In the Training Phase, a pipe is constructed for each and every class by 

its label. Once the pipe is created, dataset is scanned by each instance and if the value of the instance 

is known then the attribute value is added to the pipe. If the value falls within the boundary of pipe, 

then the attribute value considered may be seen. If it falls outside, then the boundary is updated 

either by including a new minimum value or maximum value. In Testing Phase, the instances are 
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compared to each class in the pipes. To decide about an instance in a pipe, the value between the 

pipe and instance is incremented by a counter. Then the instance of a class is assigned to the pipe 

and the highest number of matches is shared among the pipe. If there are same matches in multiple 

pipes, then the highest number of matches from the last pipe can be assigned to the instance of a 

class. Finally, this hyperpipes do not handle the data sets with numerical attributes or missing 

values. The main advantage of this algorithm is, it is much faster than any other algorithm and can 

handle very large quantities of attributes.  The following figure depicts the architecture of the 

proposed method. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2. Architecture of Proposed Method. 

 

Data Collection: In this Study, the original datasets have been collected from publicly available 

UCI repository web site. Based on the collected data, KDDCup, Shuttle, Pendigits, Amazon and 

Dexter are the original datasets having a large amount of data. KDDCup dataset contains of 35000 

samples with 231 attributes, Shuttle dataset contains of 45000 samples with 10 attributes, Pendigits 

dataset consists of 10922 instances with 17 attributes, Amazon dataset that contains of 1050 

samples with 10001 attributes and Dexter dataset consists of 420 instances with 20001 attributes. 

The following Table lists the number of datasets with instances, attributes and their build time. It 

also represents the Mean and the Standard Deviations of different data sets.  

 

Database 

Data Collection 

10-Fold CV 

 

Classification Build model 

Hyperpipes Accuracy 
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IV  Experimental Results 

The performance of the Hyperpipes classifier is assessed by collecting the larger datasets. The data 

sets used in this analysis are collected from UCI database. The database consists of KDD, Shuttle, 

Amazon, Pendigits, and Dexter. The testing with these datasets exhibits the superior performance 

with 10-fold Cross Validation. 

 

Table. 1 Statistical details of the datasets. 

 

 

 

 

 

 

 

 

 

 

With 10-fold cross validation on these datasets, it produces 10 equivalent sized sets by separating 

each set into Testing and Training in the ratio of 90:10. Then the proposed algorithm is pertained 

and generates a data set 1. Likewise, it generates for set 2 equal to set 10. Lastly, the performance 

of the classifiers generates the equal data sets. Finally, the efficiency of the proposed method is 

also evaluated by evaluation Metrics. True Positive and True Negative shows the positively 

classified instance and negatively classified instances. False Positive and False Negative shows the 

symbols and positive instances. These are known as Evaluation Metrics utilized to assess the 

efficiency of the model in the terms of Accuracy. The Accuracy is evaluated as 

 

 

𝐴𝐶 =
𝑇𝑃+𝑇𝑁

(𝑇𝑃+𝐹𝑃)+(𝐹𝑁+𝑇𝑁)
    (1) 

 

Correctly Classified Positive Instances are evaluated as 

 

𝑇𝑃 =
𝑇𝑁

(𝐹𝑁+𝑇𝑁)
                   (2) 

 

Incorrectly Classified Negative Instances are evaluated as 

 

𝐹𝑃 =
𝑇𝑁

(𝑇𝑃)+(𝐹𝑃)
     (3) 

 

Correctly Classified True Negatives are evaluated as 

 

𝑇𝑁 =
𝑇𝑃

(𝑇𝑃+𝐹𝑃)
                 (4) 

Dataset Instances Attributes Mean 
Std. 

Dev 

Build 

Time 

KDD 35000 231 10.26 27.77 0.14s 

Shuttle 45000 10 48.2 12.25 0.03s 

Pendigits 10992 17 38.814 34.258 0.01s 

Amazon 1050 10001 11.92 5.69 0.15s 

Dexter 420 20001 0.17 3.51 1.03s 
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Incorrectly Classified Positive Instances are evaluated as 

 

𝐹𝑁 =
𝐹𝑁

(𝐹𝑁+𝑇𝑁)
      (5) 

 

 

The Following Table shows the Number of Classified and Misclassified Instances. 

 

Table.2.  Representation of Classified and Misclassified Instances of the Datasets. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following Graph represents the accuracy of different UCI datasets. 

 

 
 

Fig.3. Accuracy Comparison of Various UCI datasets with proposed model. 
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KDD 35000 34323 677 

Shuttle 45000 36607 6893 

Pendigits 10992 1527 9465 

Amazon 1050 412 638 

Dexter 420 344 76 
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The following Table represents the accuracy rates by class. 

 

 

 

Table.3. Class accuracy comparison of various UCI datasets with proposed model 

 

Dataset TP FP P R F ROC 

KDDCup 0.981 0.979 0.965 0.981 0.973 0.573 

Shuttle 0.842 0.575 0.816 0.842 0.77 0.827 

Pendigits 0.139 0.100 0.369 0.066 0.066 0.885 

Amazon 0.392 0.014 0.663 0.392 0.408 0.94 

Dexter 0.819 0.175 0.839 0.819 0.817 0.933 

 

 

V Conclusion 
 

In this work, we adopted Hyperpipes is the proposed method which is a simple classifier used for 

faster classification. This hyperpipes do not handle the data sets with numerical attributes or 

missing values. The main advantage of this algorithm is, it is much faster than any other algorithm 

and can handle very large quantities of attributes. For this experiment, the efficiency was evaluated 

on various large sized data sets that contain more than 10000 instances or attributes. Thereby we 

founded that under these five datasets, KDDCup dataset with 35000 instances and 231 attributes 

which is one of the benchmark dataset generates the highest accuracy of 98.20% when compared 

with other datasets. 
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