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Abstract 

Business and data understanding, that 

aims to identify multiple mining tasks, is the 

most primary phase in planning a practical data 

mining project. However, traditional tasks 

determination problem could only be solved by 

experienced analysts, which suffers from high 

communication cost and low efficiency. In this 

paper, we study the automatic task discovery 

method following the problem solving theory. 

First, we establish the concept network (CN) 

model to represent human knowledge and 

experience in the problem solving process. 

Then, we propose and demonstrate the structure 

of two major mining tasks (clustering and 

classification) in a CN. Finally, a data mining 

tasks discovery method (DMTD) is put 

forward, followed by two analysis subject 

evaluation algorithms. Experiment results 

illustrate that the DMTD is able to discover all 

the potential mining tasks from a predefined 

concept network, filtered by the important or 

interesting analysis subjects. Moreover, these 

tasks defined by the DMTD are proven to be 

available and valuable by fifty published 

papers. 

I. INTRODUCTION 

Rapid development of data processing 

techniques (e.g., extraction, transformation, 

loading) enables us to acquire huge amount of 

data in various types automatically. However, 

without further data analysis work, valuable 

information and knowledge hidden in the 

original dataset could be easily ignored. To 

solve these problems, researchers and academic 

communities are working rigorously on 

developing data analysis methods for decades, 

including mining tasks determination, 

algorithm design, result evaluation etc. Up to 

now, most achievements (such as data 

preparation methods, algorithms, and 

evaluation metrics) have developed into a kind 

of computing technique, and various 

programming tools could be employed directly. 

While only the tasks determination still fully 

depends on people due to their intangible prior 

knowledge and experience. Over relying on 

people might cause low efficacy and high 

communication cost. For example, lacking 

communication between business and data 

specialists affects the correctness of problem 

description; 

1.1 Motivation: 

The problem solving theory in cognitive 

psychology focuses on the thinking activity 

when people deal with unfamiliar issues, 

especially the representation of problems 

within our brain [4]. Following these research, 

several modeling techniques have been 

presented and successfully applied for thinking 

training, meaningful learning, such as the mind 

map and concept map [5], [6]. In this paper, we 

focus on the automatic multi-tasks discovery 

problem based on the problem solving theory. 

The main contributions are as follows. Firstly, 

we propose a structural knowledge 

representation model, concept network (CN). 

Compared to other classic representation model 

(the mind map and concept map model) in 

cognitive psychology, the CN has great 

advantages in modeling how people determine 

a mining task via business and data 

understanding. Secondly, we demonstrate the 

clustering and classification judgment theorem, 

which describe the structure of mining tasks in 
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a CN. Thirdly, a data mining tasks discovery 

method (DMTD) is also proposed, which could 

be utilized to recognize various potential data 

mining tasks in practical application 

1.2 Problem Description ; 

Problem description, as the beginning of data 

mining process, is to represent specialists’ 

demand, experience, and data status, through 

modelling information, knowledge, as well as 

thinking activities. The mind map and concept 

map are two most popular techniques in this 

field. Mind map is a cognitive model of 

thinking activities, created by Buzan and Buzan 

in the 1960s. 

A mind map expresses how our brain produce 

ideas by catching and describing divergent 

thinking. The structure of a mind map consists 

of three main elements, as subject, key words, 

divergent relationships. Moreover, it is able to 

arouse thinking ability using colours, pictures, 

creative words, and successfully applied for 

thinking training with integrated tools like 

Mind Map. Concept map is a facilitative model 

of knowledge representation, as proposed by 

Novak in 1970. Novak considers that 

knowledge is a network of interconnected 

concepts formed through different 

relationships. 

The structure of a concept map also consists of 

three main elements, concept, conjunctions, 

divergent and convergent relationships. 

Concept map promotes meaningful learning, 

and is widely used in schools, corporations with 

integrated tools like Cmap Tools. Mind map 

and concept map both are significant tools 

studying the cognitive process, meanwhile, 

each has its own characteristics. 

Mind map presents the key points, subject 

(objective) and thinking process, among 

problem solving. However, it only emphasizes 

the associative ability of divergent thinking, 

while ignores the summarizing ability of 

convergent thinking. Concept map presents the 

basic elements of problem description, concepts 

and their relationships, but extended work 

should be done (that is sorting all the concepts 

rigorously) before construction, in case the 

confusion showing in the concept hierarchy. 

1.3 Objective: 

For business data understanding aim to identify 

multiple task discovery for good planning and 

earlier this data was analysing and understand 

by humans based on their experience to have 

good planning for better business management. 

For example in supermarket data will be of 

various types such as Product Details which 

contains attributes like Product Id, Product 

Name, Brand, Price etc. Customer Details 

which contains attributes like customer id, 

Customer name, customer type (normal, 

member), payment method (card or cash) etc. 

Super market Revenue details, tax details and 

many more. Above data was analysing by 

humans based on their experience to extract or 

determine important attributes/task (for 

planning all product attributes details are not 

required and we need few of them and this few 

attributes can be obtained by experience 

peoples.) from it for better planning. Due to 

human analysing it require experience peoples 

and communication cost and we need to pay 

them to get their services to determine task or 

attributes. To overcome from this problem 

author introducing automatic task discovery 

method using Concept Networks. 

II. LITERATURE SURVEY: 

In many knowledge acquisition contexts there 

will be many classification rules that perform 

equally well on the training data. For example, 

as illustrated by the version space, there will 

often be alternative rules of differing degrees of 

generality all of which agree with the training 

data. However, even when we move away from 

a situation in which we are expecting to find 

rules that are strictly consistent with the training 

data, in other words, when we allow rules to 

misclassify some training cases, there will often 

be many rules all of which cover exactly the 

same training cases. If we are selecting rules to 

use for some decision making task, we must 
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select between such rules with identical 

performance on the training data. To do so 

requires a learning bias, a means of selecting 

between competing hypotheses that utilizes 

criteria beyond those strictly encapsulated in 

the training data. 

All learning algorithms confront this problem. 

This is starkly illustrated by the large numbers 

of rules with very high values for any given 

interestingness measure that are typically 

discovered during association rule discovery. 

Many systems that learn rule sets for the 

purpose of prediction mask this problem by 

making arbitrary choices between rules with 

equivalent performance on the training data. 

This masking of the problem is so successful 

that many researchers appear oblivious to the 

problem. Our previous work has clearly 

identified that it is frequently the case that there 

exist many variants of the rules typically 

derived in machine learning, all of which cover 

exactly the same training data. Indeed, one of 

our previous systems, The Knowledge Factory 

provides support for identification and selection 

between such rule variants. 

This paper examines the implications of 

selecting between such rules on the basis of 

their relative generality. We contend that 

learning biases based on relative generality can 

usefully manipulate the expected performance 

of classifiers learned from data. The insight that 

we provide into this issue may assist knowledge 

engineers make more appropriate selections 

between alternative rules when those 

alternatives derive equal support from the 

available training data. 

III. SYSTEM ANALYSIS 

3.1 Existing System 

• The problem solving theory in cognitive 

psychology focuses on the thinking activity 

when people deal with unfamiliar issues, 

especially the representation of problems 

within our brain. Following these research, 

several modeling techniques have been 

presented and successfully applied for thinking 

training, meaningful learning, such as the mind 

map and concept map. In this paper, we focus 

on the automatic multi-tasks discovery problem 

based on the problem solving theory. The main 

contributions are as follows. Firstly, we propose 

a structural knowledge representation model, 

concept network (CN). Compared to other 

classic representation model (the mind map and 

concept map model) in cognitive psychology, 

the CN has great advantages in modeling 

• how people determine a mining task via 

business and data understanding. Secondly, we 

demonstrate the clustering and classification 

judgment theorem, which describe the structure 

of mining tasks in a CN. Thirdly, a data mining 

tasks discovery method (DMTD) is also 

proposed, which could be utilized to recognize 

various potential data mining tasks in practical 

application 

3.2 Disadvantages of Existing System: 

➢ As the number of bitcoins in circulation 

approaches closer to the limit, bitcoins become 

increasingly harder to mine. 

➢ One of the problem that analysts and 

researchers faced was to implement a system 

capable of accurately predicting the prices. 

3.3 Proposed System: 

CRISP-DM divides the process of data mining 

into six major phases, i.e., business 

understanding, data understanding, data 

preparation, modelling, evaluation and 

deployment . In applications, the two phases, 

business understanding and data understanding, 

always share high relevance and jointly 

accomplish three missions, problem 

description, objective determination, task 

definition With continuous improvement of 

computing techniques, most phases like data 

preparation, modelling, evaluation, deployment 

have already been able to carry out 

automatically via powerful tools (like WEKA, 

SAS, RapidMiner etc.) if the mining tasks are 

determined. Moreover, multi-tasks learning is 

an emerging research area of machine learning. 
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Both supervised and unsupervised methods 

could improve the performance through 

learning multiply related tasks simultaneously 

3.4 Advantages of Proposed System: 

Mind map and concept map both are significant 

tools studying the cognitive process, 

meanwhile, each has its own characteristics. 

Mind map presents the key points, subject 

(objective) and thinking process, among 

problem solving. 

IV. SYSTEM DESIGN 

4.1 System Architecture 

 

4.1.1 Gathering Data: 

Data Gathering is the first step of the machine 

learning life cycle. The goal of this step is to 

identify and obtain all data-related problems. 

In this step, we need to identify the different 

data sources, as data can be collected from 

various sources such as files, database, internet, 

or mobile devices. It is one of the most 

important steps of the life cycle. 

This step includes the below tasks: 

o Identify various data sources 

o Collect data 

o Integrate the data obtained from different 

sources 

By performing the above task, we get a 

coherent set of data, also called as a dataset. It 

will be used in further steps. 

4.1.2 Data preparation 

After collecting the data, we need to prepare it 

for further steps. Data preparation is a step 

where we put our data into a suitable place and 

prepare it to use in our machine learning 

training. 

In this step, first, we put all data together, and 

then randomize the ordering of data. 

This step can be further divided into two 

processes: 

o Data exploration: 

It is used to understand the nature of data that 

we have to work with. We need to understand 

the characteristics, format, and quality of data. 

A better understanding of data leads to an 

effective outcome. In this, we find Correlations, 

general trends, and outliers. 

o Data pre-processing: 

Now the next step is pre-processing of data for 

its analysis. 

4.1.3 Data Wrangling 

Data wrangling is the process of cleaning and 

converting raw data into a useable format. It is 

the process of cleaning the data, selecting the 

variable to use, and transforming the data in a 

proper format to make it more suitable for 

analysis in the next step. It is one of the most 

important steps of the complete process. 

Cleaning of data is required to address the 

quality issues. 

It is not necessary that data we have collected is 

always of our use as some of the data may not 

be useful. In real-world applications, collected 

data may have various issues, including: 

o Missing Values 

o Duplicate data 

o Invalid data 

o Noise 

So, we use various filtering techniques to clean 

the data. 
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It is mandatory to detect and remove the above 

issues because it can negatively affect the 

quality of the outcome. 

4.1.4 Data Analysis 

Now the cleaned and prepared data is passed on 

to the analysis step. This step involves: 

o Selection of analytical techniques 

o Building models 

o Review the result 

The aim of this step is to build a machine 

learning model to analyse the data using various 

analytical techniques and review the outcome. 

It starts with the determination of the type of the 

problems, where we select the machine learning 

techniques such as Classification, Regression, 

Cluster analysis, Association, etc. then build the 

model using prepared data, and evaluate the 

model. 

Hence, in this step, we take the data and use 

machine learning algorithms to build the model. 

4.1.5 Train Model 

Now the next step is to train the model, in this 

step we train our model to improve its 

performance for better outcome of the problem. 

We use datasets to train the model using various 

machine learning algorithms. Training a model 

is required so that it can understand the various 

patterns, rules, and, features. 

4.1.6 Test Model 

Once our machine learning model has been 

trained on a given dataset, then we test the 

model. 

In this step, we check for the accuracy of our 

model by providing a test dataset to it. 

Testing the model determines the percentage 

accuracy of the model as per the requirement of 

project or problem. 

4.1.7 Deployment 

The last step of machine learning life cycle is 

deployment, where we deploy the model in the 

real-world system.If the above-prepared model 

is producing an accurate result as per our 

requirement with acceptable speed, then we 

deploy the model in the real system. But before 

deploying the project, we will check whether it 

is improving its performance using available 

data or not. The deployment phase is similar to 

making the final report for a project 

V. OUTPUT SCREENS 

 

In above screen click on ‘Upload Supermarket 

Dataset’ button and upload dataset 

 

In above screen I am uploading 

‘retail_supermarket.csv’ file and after 

uploading dataset will get below screen 
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Now we need to convert dataset into concepts 

matrix so click on ‘Translate Concepts to 

Matrix Form’ button to get convert dataset into 

matrix and to get below screen 

 

 

In above screen I converted dataset into matrix 

and displaying few rows from entire dataset and 

now click on ‘Run DMTD & CLTE to Reduce 

Cluster Task’ button to apply DMTD and 

CLTE algorithm on generated matrix to 

discover task/attributes 

 

In above screen we can see dataset contains 12 

attributes and after applying algorithm some 

columns removed such as ‘Total, Gross Income 

and COGS’ and selected reduce set attributes 

contains 9 columns. So by applying this 

algorithms from 12 attributes we selected 9 

important attributes and this process called as 

automated task discovery without human 

knowledge. From above attributes we can see 

dataset contains ‘GROSS INCOME and 

GROSS MARGIN PERCENTAGE’ and for 

planning either we need GROSS INCOME or 

PERCENTAGE so in automatic task discovery 

we remove out one column from selected 

attributes. Similarly for classification also we 

can select important attributes related to class 

label by clicking on ‘Run DMTD & CATE to 

Reduce Classification Task’ button 

 

In above screen using classification algorithm 

selected 8 attributes from 12. 

Now click on ‘CLTE & CATE Reduceset 

Comparison Graph’ button to get selected 

attributes graph using different algorithms 
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In above graph dataset contains 12 attributes 

and clustering algorithm selected 9 

attributes/task and classification attributes 

selected 8 attributes. Clustering algorithm 

reduce 3 attributes and classification reduce 4 

attributes 

VI. CONCLUSION 

In this study, we focused on the automatic 

multi-tasks discovery problem for data mining 

application. First, this paper presented a 

structural concept network model describing 

knowledge and experience according to mind 

map and concept map. A concept network could 

not only model the results of business and data 

understanding by specialists, but also be further 

calculated through computers efficiently. Then, 

the structure of clustering and classification 

task in a concept network was proved by two 

theorems. Finally, an algorithm for data mining 

tasks discovery (DTMD) was developed. 

According to the DMTD, the automatic data 

analysis process could completely extend to the 

phase, problem description, in the CRISP-DM. 

VII. FUTURE WORK 

What’s more, two data mining tasks evaluation 

algorithms (i.e., CLTE and CATE) was also 

proposed to achieve the attribute reduction and 

task enrichment of the initial tasks. Experiment 

results of a real supermarket data set illustrate 

that the proposed methods have high accuracy, 

efficiency, and even creativity. The practical 

implications of our research are supporting and 

inspiring business and data analysts to 

determine various data mining tasks efficiently 
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