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Abstract 
 
Business intelligence and analytics are data management solutions implemented in companies and 

enterprises to collect historical and present data, while using statistics and software to analyze raw 

information, and deliver insights for making better future decisions. In the circumstances of 

today’s world, to survive and established own business need an analytical and find an easiest way 

or intelligence business model. This study is on “Intelligent business model for skill. Jobs with 

machine learning approach”. The main objective is to examine the performance of various 

Machine Learning algorithms in order to perform with the system of skill.jobs. This proposed 

module integrated with three phase such as, the Clusters similar kind of job search phase (CSK) is 

a way of knowing the demand is to create a visual graph showing clusters of similar kinds of job 

searched by the job seekers in the website of skill. jobs, the email notifications send phase (ENS) 

is responsible to send email notifications to the job seekers when a job circular is posted in the 

website of skill.jobs, extract the job circular phase (EJC) is the way to extract the job circular post 

from the career section of each of the company’s website. The result shows the successful 

clustering of similar job search, email notification send to specific people and extracts the 

information from the web. 
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Chapter 1: Introduction 
 
 

While companies are still too busy to become fully digitization in terms of the processes they use, 

the products and services they offer, and the customer experiences they create, they are already 

faced with the next wave of disruptive change: the intelligent enterprise. The intelligent enterprise 

utilizes connectivity (between things, people, and enterprises), data, cloud applications, 

algorithms, and advanced analytics (instead of hard-coded rules and rigorous procedures). This 

enables them to come to the right decisions with minimal human involvement even in turbulent, 

fast-changing environments. To free up knowledge workers from repetitive tasks that a machine 

can do as well or even better, you need a combination of technologies to collect and process the 

data (e.g., IoT and cloud applications), artificial intelligence and Machine Learning. We are 

working on topics that actually a business intellectual model that will optimize the process of job 

seeking, skill development for job seekers and for human resource department (HRD) to hire 

candidates. Within three phase we are accomplished the whole process. 
 

 

1.1 Background 
 

Too often, innovative technological capabilities are used only to improve existing processes 

consisting of many repetitive, manual tasks and replace them with more automated and adaptive 

processes. This obviously drives down costs and leads to temporary competitive advantages; 

however, it neither changes the rules of the game nor brings about innovation. The winners in the 

era of the intelligent enterprise will be those companies that utilize intelligent technologies to come 

up with new, intelligent business models. 

In order to build a business intellectual model, that can automatically learn and take decision what 

should do. I would first take a look of the existing system and plan a module of include three phases 

that are web-crawling, emailing a group of person based of classifying the user’s and put aside the 

number of most searched keywords. 

This model will be very useful or vast findings for the skill.jobs company. The business intellectual 

model can be reduce the effort of the skill.jobs employee’s and generate proper graphitic result for 

the specific category. So, I decided to collect the sample dataset of the skill.jobs and work on it by 

the intelligent business model that I proposed. If the model successfully implemented, it can be 

turn over for skill.jobs and most importantly it can reduce the human effort and increase 

productivity. 

 

 

1.2  Motivation of the Research 
 

Business Intelligence, BI is a concept that usually involves the delivery and integration of relevant 

and useful business information in an organization. Companies use BI to detect significant events 

and identify/monitor business trends in order to adapt quickly to their changing environment and 

a scenario. If you use effective business intelligence training in your organization, you can 

improve the decision making processes at all levels of management and improve your 

tactical strategic management processes. 
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We developed business intellectual model that will optimize the process of job seeking, skill 

development for job seekers and for human resource department (HRD) to hire candidates. 

Sometimes it’s hard to find out the similar job with expertise, and sometimes it’s not feasible for 

skill.jobs to search job from different web, so there’s need a system model that can automatically 

crawling the job information from the web and notify the similar jobseeker expertise.   

 
 

1.3 Problem Statement 
 

Skill.jobs is one of the biggest job searching portal in the country. Job seekers use the website to 

search for jobs all the time. At the same time, HRD of different company post the job circular in 

the website to recruit candidates. But, the system is not automated or much efficient, as the job 

circular data has to be manually provided to the system by the HRD. That the same time, when a 

job circular is posted, the notification of the job is provided to every person registered in the system 

even though the job is totally irreverent to them. As a result, frequent irrelevant notifications 

become a bother for the register users of the system. At the same time, the website does nothing to 

give the job seekers any idea of what kind of job has more competition in the market and who 

needs to improve their skills and qualifications in order to get a better job.  
 
 

1.4 Research Questions 
 

The thesis with titles showing that it’s a business intellectual model that will optimize the process 

of job seeking, skill development for job seekers and for human resource department (HRD) to 

hire candidates. There have exactly some research questions and this will enable to understand 

some features of this thesis. 

 

 Why need proposed module? 

 What is the advantage of intelligent business model for skill.jobs with machine learning 

approach? 

 How the module works? 

 Is it a new or modify approach? 

 How much data can handle by the intelligent business model? 

 Is it possible to build the proposed model of an intelligent business model with machine 

learning approach? 

 Is it possible to clustering the similar types of job search? 
 
 

1.5 Research Objectives 

 

The main objective of this thesis is build machine learning and business intellectual model that 

can perform on a system to process information, graph generate, data visualization and hold search 

information. 
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This research report exhibits about a model. The purpose of model of proposed algorithm is 

improvement of the scenario of the existing system of the specific company. It can be time 

consuming by using machine learning approach. 

 

 

1.6 Research Scope 
 

From the research, an efficient system is expected to be derived. The system will contain phases 

that will automate the website in gathering data without depending to manual input of data into the 

database. The system will also have to analyze the data using appropriate machine learning 

algorithm in order to make decision. The system must also show a visual representation of the data 

from the database into order to help the users analyze the information themselves. 

 

 

1.7 Thesis Organization 
 

In Chapter 1, we presented and overview the system and talked about the research questions, 

objectives and scope. At the same time, the keywords of the thesis are briefly described in this 

chapter. 

 

In Chapter 2, the literature review is presented that talks about the past research done on the 

proposed system. It describes the motivation behind the thesis and talks about the algorithms to 

be implemented for the intelligent business module. 

 

In Chapter 3, we introduced the three phases of the proposed system. Here the entire system in 

described with a flowchart diagram. How to the implement the three phases of the system with 

the help of flowchart diagrams are shown as well.   

 

In Chapter 4, we have shown that after implementation of the phases, the result that is received is 

as expected for the proposed system. 

 

In Chapter 5, we summarized the entire system and talked about all the phases and the purpose 

each phase serves in the system. It also talks about the future scopes of the system and how it can 

be improved in the future. 

 

In Reference, we tried to show all the relevant and proper references that we studied to complete 

the research. 

 

In Appendix, we included the datasets that were used for the research with all the attributes of the 

dataset. 
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1.8 Definitions 
 

Intelligence Business Model: According to Forrester Research, business intelligence is "a set of 

methodologies, processes, architectures, and technologies that transform raw data into meaningful 

and useful information used to enable more effective strategic, tactical, and operational insights 

and decision-making. 

 

Machine learning: Machine learning (ML) is the scientific study of algorithms and statistical 

models that computer systems use to perform a specific task without using explicit instructions, 

relying on patterns and inference instead. It is seen as a subset of artificial intelligence. Machine 

learning is an application of artificial intelligence (AI) that provides systems the ability to 

automatically learn and improve from experience without being explicitly programmed. Machine 

learning focuses on the development of computer programs that can access data and use it learn 

for themselves. 

Web Crawling: A web crawler (also known as a web spider or web robot) is a program or 

automated script which browses the World Wide Web in a methodical, automated manner. This 

process is called Web crawling or spidering. Many legitimate sites, in particular search engines, 

use spidering as a means of providing up-to-date data. 

 

Figure 1.1: Architecture of Web Crawling. 

 

 

Clustering: Cluster analysis or clustering is the task of grouping a set of objects in such a way that 

objects in the same group (called a cluster) are more similar (in some sense) to each other than to 

those in other groups (clusters). 

 

Artificial Intelligence: Artificial intelligence (AI) is the simulation of human intelligence 

processes by machines, especially computer systems. These processes include learning (the 

acquisition of information and rules for using the information), reasoning (using rules to reach 

approximate or definite conclusions) and self-correction. 

https://www.google.com/search?client=firefox-b-d&q=web+crawling&spell=1&sa=X&ved=0ahUKEwjlo6K5pZLkAhXOb30KHVpTBy8QkeECCCooAA
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Chapter 2: Literature Review 
 

In this research, a system is proposed to make an intelligent business model that will automate the 

skill.jobs website and make it more efficient. The system gathers information automatically and 

gives decision assessing the data from the database to make the system more efficient. Moreover 

the system gives a visual presentation of the data in the database more better and easier analysis. 

Supervised and unsupervised machine learning algorithms are proposed in the system to make the 

data analysis more effective. Amongst supervised learning algorithms, decision tree algorithm is 

proposed. Likewise, amongst unsupervised learning algorithms, kmeans clustering algorithm is 

proposed. The decision tree makes the decision of suitable candidates from the database compared 

to the job circular. The clustering algorithm gives a visual presentation of data in the database. 

Implementing the proposed algorithms, the skill.jobs website will be more effective in finding jobs 

for the jobseekers and the job seekers will get more enriched information from the website. 

 

 

2.1. Article Searching Procedure 
 

I used a systematic searching procedure to identify all of the available articles that discuss the 

business intelligence model, specially related with web crawling, using machine learning 

techniques. In my systematic procedure, I search three keywords from Science Direct databases in 

order to access the article. I used the keywords, “Intelligence business model with data science”, 

“web crawling to grab the web data” and “intelligence business model using machine learning” to 

find journal articles published in English Language between years 2012 to 2019.   

 

 

2.2. Previous works 
 

In recent years some research paper has been published, where researchers have shown how to 

collect data using web crawler technology, classify group of data using unsupervised algorithm 

and visualize data with proper manner. 

 

 

2.2.1. Web crawler 
 

A mobile web crawler is an automated computer program, which transfers itself to web servers in 

an attempt to download information and contents. Dynamically changing nature of web requires 

that mobile web crawlers must be able to intelligently decide about new pages and the changes in 

already crawled pages. This ability of mobile web crawler allows minimizing the consumption of 

resources [1]. This paper aims to provide an efficient crawling mechanism for implementing a 

mobile web crawler, which intelligently decides about page changes to reduce overall load on web 

resources and helps search engines to increase web crawling speed and expand their reach in 

indexing. 
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Figure 2.1: Mobile Web Crawler Mechanism. 

 

In this paper, we will discuss some recent techniques for crawling web pages belonging to specific 

topics. We discuss the following classes of techniques: (1) Intelligent Crawling Methods. (2) 

Collaborative Crawling Methods. We will also discusses some creative ways of combining 

different kinds of linkage- and user-centered methods in order to improve the effectiveness of the 

crawl [2]. 

 

 
 

Figure 2.2: Performance of Collaborative and Intelligent Crawler (Predicate is category 

“SPORTS”) 

 

It is an essential method for collecting data on, and keeping in touch with the rapidly increasing 

Internet. This Paper briefly reviews the concepts of web crawler, its architecture and its various 

types [3]. 
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Figure 2.3: Flow of a basic crawler. 

 

 

2.2.2. Machine Learning Algorithms 
 

In this paper, the concept of data mining was summarized and its significance towards its 

methodologies was illustrated. This paper also conducts a formal review of the area of rule 

extraction from ANN and GA [4]. 

 

 

Figure 2.4: Structural view of Genetic Algorithm. 

 

This paper presents the top 10 data mining algorithms identified by the IEEE International 

Conference on Data Mining (ICDM) in December 2006: C4.5, k-Means, SVM, Apriori, EM, 

PageRank, AdaBoost, KNN, Naive Bayes, and CART. With each algorithm, we provide a 

description of the algorithm, discuss the impact of the algorithm, and review current and further 

research on the algorithm. These 10 algorithms cover classification, clustering, statistical learning, 

association analysis, and link mining, which are all among the most important topics in data mining 

research and development [5]. 

 

This paper summarizes an approach to synthesizing decision trees that has been used in a variety 

of systems, and it describes one such system, ID3, in detail. Results from recent studies show ways 

in which the methodology can be modified to deal with information that is noisy and/or incomplete 

[6]. A reported shortcoming of the basic algorithm is discussed and two means of overcoming it 

are compared.  
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Figure 2.5: A complex decision tree. 

 

Big data refers to datasets that are not only big, but also high in variety and velocity, which makes 

them difficult to handle using traditional tools and techniques. This paper aims to analyze some of 

the different analytics methods and tools which can be applied to big data, as well as the 

opportunities provided by the application of big data analytics in various decision domains [7]. 

 

 

Figure 2.6: MapReduce and HDFS. 

 

Decision tree is a classification technique in which a model is created that anticipates the value of 

target variable depends on input values. ID3 and C4.5 are commonly used decision tree algorithms. 

These algorithms are based on Hunt’s algorithm. Goal of this study is to provide review of these 

decision tree algorithms. At first we present concept of Data Mining, Classification and Decision 

Tree. Then we present ID3 and C4.5 algorithms and we will make comparison of these two 

algorithms [8]. 
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Figure 2.7: Decision tree induction. 

 

In this paper, we propose a novel kNN type method for classification that is aimed at overcoming 

these shortcomings. Our method constructs a kNN model for the data, which replaces the data to 

serve as the basis of classification. The value of k is automatically determined, is varied for 

different data, and is optimal in terms of classification accuracy. The construction of the model 

reduces the dependency on k and makes classification faster [9]. 

 

 

In this algorithm the neighbor samples are automatically determined using clustering techniques. 

After partitioning the train set, the labels of cluster centers are determined. For specifying the class 

label of a new test sample, the class label of the nearest cluster prototype is used. Computationally, 

the NC method is faster than KNN, K2 times. Also the clustering techniques lead to find the best 

number of neighbors based on the nature of feature space [10]. 

 

 

This paper presents a KNN text categorization method based on shared nearest neighbor, 

effectively combining the BM25 similarity calculation method and the Neighborhood Information 

of samples. 

 

 
Figure 2.8: Patented multi-level tree. 

 

 

 



 
 

10                                                                                                                                         © Daffodil International University 
 

2.3. Research Gap from Previous Works 
 

According to use research knowledge, an intelligence business model using machine learning 

approaches is proposed and implemented. For developing our proposed system, we have used 

python programming with its default library, develop algorithm, and web crawling technology, 

machine leaning algorithms. We are developed business intellectual model that will optimize the 

process of job seeking, skill development for job seekers and for human resource department 

(HRD) to hire candidates. 

 

 

2.4. Summary 
 

Studying the works done previously, it is possible to decide which algorithm and technology is 

best suited to implement the proposed system. Besides, the most effective and efficient system can 

be implemented from the sea of technology available. It is also seen that such a system has not 

been yet implemented. 
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Chapter 3: Research Methodology  
 

Skill.jobs is a job portal that contains the data of thousands of job seekers and job circulars from 

different companies. The system gathers the job seekers’ data from the profiles created by the job 

seekers. At the same time, the job circulars are gathered after the companies provide the job circular 

information to skill.jobs themselves. However if a company fails to provide their latest job circular 

information to skill.jobs, the web portal will not get the information in any other way. Furthermore, 

when a job is posted, every person registered in the system gets a notification which can be a 

bother. Notifications should be sent only to relevant users. At the same time, as users are looking 

for jobs, it is also important to arrange training session based on the types of jobs most in demand 

in market. Therefore, a system is proposed that will make the portal intelligent and more efficient. 
 
 

3.1. Proposed System  
 

The primary target is to look at the exhibition of different Machine Learning calculations so as to 

perform with the arrangement of skill.jobs. This proposed module incorporated with three-stage, 

for example, the Clusters' comparative sort of quest for new employment stage (CSK) is a method 

for realizing the interest is to make a visual chart demonstrating groups of comparative sorts of 

occupation looked by the activity searchers in the site of aptitude. employments, the email notices 

send stage (ENS) is dependable to send email notices to the activity searchers when an occupation 

roundabout is posted in the site of skill. Jobs, separate the activity roundabout stage (EJC) is the 

best approach to remove the activity round post from the vocation segment of every one of the 

organization's site. The outcome demonstrates the fruitful bunching of comparative pursuit of 

employment, email notice sent to explicit individuals and concentrates the data from the web. The 

business intelligence model can diminish the exertion of the skill. Jobs worker's and create 

appropriate graphitic results for the particular class. In this way, I chose to gather the example 

dataset of the skill.jobs and work on it by the canny plan of action that I proposed. On the off 

chance that the model effectively executed, it very well may be turned over for skill.jobs and in 

particular, it can diminish the human exertion and increment efficiency. To free up knowledge 

workers from repetitive tasks that a machine can do as well or even better, you need a combination 

of technologies to collect and process the data (e.g., IoT and cloud applications), artificial 

intelligence and Machine Learning. We are working on topics that actually a business intellectual 

model that will optimize the process of job seeking, skill development for job seekers and for 

human resource department (HRD) to hire candidates. Within three phase we are accomplished the 

whole process. 
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. 

Figure 3.1: System Architecture. 
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3.2. System Overview 
 

Our proposed system contains three (3) phases. Those are given below:   

           

1. Extract the job circular phase (EJC) 

2. Clusters similar kind of job search phase (CSK) 

3. Email notifications send phase (ENS) 

 

3.3 Implementation 
 

The first phase is to extract the job circular phase (EJC). In this phase, the job circular will be 

automatically gathered and stored into the database of the system using a web crawler. The career 

link of different websites will be set in the web crawler. The web crawler will visit the links 

provided and read the latest job circular from the websites and  write it into the database of the 

system so that even without companies proving the job circular themselves, skill.jobs will always 

stay updated. Secondly the cluster similar kind of job search phase (CSK) uses the unsupervised 

K-means algorithm. For this phase first the job title of the job seekers are retrieved. At the same 

time, from the web site, when any user searches for a job in the search bar, the search history is 

recorded in the database. This record is retrieved as well. Merging the two dataset, we get a total 

data of the jobs that are currently in demand by the job seekers. This jobs are sorted in different 

categories based on their kinds and plotted in a scatter graph. Using the K-means algorithm, 

clusters are created in the graph. The clusters are analyzed to identify which kind of jobs are most 

in demand and skill enhancement programs can be arranged to help the maximum number of 

people to find themselves better jobs. That last phase of the system is the email notifications send 

phase (ENS). The database of skill.jobs contains both the detailed information of job seekers and 

job circulars of different companies. Based on the data, the system suggests which job seekers will 

be suitable for a certain job. This decision is made with the help of a decision tree algorithm. The 

decision tree uses three attributes from the job seekers’ data and three attributes from the job 

circular data. These attributes are job title, years of experience and expected salary of job seekers 

and job position, required years of experience and offered salary of job circulars. The algorithm 

uses job title as the root node and sets conditions to make a decision. If all the conditions of job 

circular matches any job seeker for the database, those job seekers receive an email notification of 

the job from skill.jobs. It is so that everyone receives notifications that are relevant making the 

system more efficient. 
 

 

3.3.1 Extract the job circular phase (EJC) 
 

In this phase, a web crawler was implemented. A web crawler that is also called a web spider is a 

program that browses the web in a methodical manner to gather information. Web crawlers are 

used to gather data or copy the pages of any website it visits. But most importantly a web crawler 

is used to gather some specific data from a web site.   

The skill.jobs website post job circular for companies that are looking for recruitments. In order to 

post the circular in the website, the system has to extract the job circular post from the career 

section of each of the company’s website. 

Using web crawling, the job circular information will be extracted from the websites which will 

be saved as parameters in the database of skill.jobs. In the web crawler that is implemented, a 

number of URLs of career section of the companies’ website were set in a queue. The crawler gets 
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a URLs from the queue and visits the webpages. From the web pages it extract the posts of the job 

circulars published by the companies, than copy and save the information in the database of 

skill.jobs. 

 

 

Figure 3.2: Web Crawling Action Architecture. 

 

 

3.3.2 Clusters similar kind of job search phase (CSK) 
 

In this phase, the K-means algorithm is implemented. K-means algorithm is an unsupervised 

algorithm that takes a number of data points and group them into a k number of clusters. Here k 

denote the number of clusters, i.e. if k = 3, the number of clusters received in the end will be 3 

clusters. In k-means algorithm, data points a plotted across a scatter graph and k number of clusters 

are set. k number of centroid will be formed in the graph. A computation will be done to the number 

of iteration set to find the data points nearest to the centroids based on Euclidean distance. After 

the maximum iteration the clusters of data points around the centroids will be the final clusters. 

 

In the database of skill.jobs, the list of job titles are available. Is the list of jobs, candidate are doing 

or are interested in doing. At the same time, candidates search of the type of job they are willing 

to do in the search bar. As a result the search record makes another list of jobs that are in demand 
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among the job seekers. Merging the two lists, a dataset can be obtained that contains the data of 

jobs, job seeker are interested in. Using this data, skill.jobs can identify the field of jobs people are 

most interested in and arrange for training sessions so that job seekers can become more 

professional and skilled in those particular fields and get better jobs. 

 

K-means algorithm makes a cluster of the similar types of jobs from the dataset. In order to do that 

first the data of jobs positions is retrieved from the database. At the same time, the search record 

from the search box of the website is stored into the database and merged with the data from 

dataset. These data are categorized into different types and is vectorized as x-vector and y-vector. 

These values are used as x-axis and y-axis for the scatter graph of k-means. The number of clusters, 

k is set as the number of categories, and the number of iteration is set as required. After plotting 

the data point in the scatter graph, the distance between the points and centroids is calculated and 

reassigned up to the maximum number of iteration. Finally a scatter graph with the required 

number of clusters are shown. From the graph, the cluster that are highly dense are the type of jobs, 

job seekers are most interested in and workshops can be arrange to enhance their skills as those 

jobs are most demanded. 
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Figure 3.3: Data Clustering With K-means Algorithm Architecture. 
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3.3.3. Email Notifications Send Phase (ENS) 
 

In this part, a decision tree algorithm is implemented.  A decision tree is a supervised learning 

algorithm that can be used for classification. A decision tree is commonly used to solve a problem 

or to make a decision using a tree like structure and hence the name ‘decision tree’. Each node 

represents an attribute and the best attribute is placed in the root node. Branch nodes help make 

decisions and the final decision is made in the leaf node. The feature values of the attributes are 

categorical values. A decision tree checks a certain condition or value of an attribute and decides 

which direction of the branch the next move should be. 

 

In the database of skill.jobs, there is a list of job circulars present. At the same time, there is a list 

of job seekers with their detailed information present. Using the two sets of data, with the help of 

a decision tree, it is possible to match a number of job seekers who will be fit for a certain job 

circular. Those job seekers can be notified about the job circular via email so that they do not miss 

the opportunity to apply for the job. Besides if the job circular is advertised to every job seeker, 

irrespective of their field of interest, the advertisement will lose its importance. Therefore email 

notifications must only be send to the job seekers for whom the job circular is meaningful. 

 

The decision tree algorithm gives a list of candidates who are suitable for a certain job. This 

decision is made based on three attributes. These are, job position, experience and expected salary.  

For that, first the list of the job seekers with their detailed information is to be retrieved. At the 

same time, the job circular for which candidates are needed to be retrieved. All the data must be 

preprocessed before implementing the decision tree such as, string values must be converted to 

categorical values for which the job position in both job seekers’ dataset and job circular dataset 

are categorized and vectorized. At the same time all null values are removed. After preprocessing 

and cleaning the datasets, the decision tree is implemented. In the decision tree, the job position is 

considered as the root node. Since, if the field of interest doesn’t match, it will not matter if the 

person has years of experience in another job field and has suitable expectation of salary. For all 

the candidates, first the decision tree will check if their job position matches. If it does, it will check 

if the years of experience of the candidate is greater or equal to the years of experience required 

for the job. If the condition matches, it will check if the expected salary of the candidate is less 

than or equal to the offered salary. When all the conditions will match, the decision tree will give 

an output of a list of email address of the candidate who are suitable for the job so that they can be 

notified via email. Using the email address provided by the job seekers, skill.jobs will send an 

email notification to the job seeker that a job that matches their profile has been circulated and they 

can apply for that job.  

 

This process will reduce unnecessary email notification for the job seekers and everyone will get 

relevant emails only. 
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Figure 3.4: Email Sending Using Decision Tree Algorithm Architecture 
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3.4 Summary 
 

The implementation of the three phases gives a total system that is intelligent enough to gather 

data on its own from the web. Using the data, the system can decide the candidates who are suitable 

for a job based on their qualifications. Furthermore, the system can also tell the user which kind of 

jobs are more needed and requires improvement in job seekers qualifications.  
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Chapter 4: Results and Discussion 
 
 

This experiment depended on a greatly rich thought. By setting up an algorithm to keep running 

out of sight of the relative direction learning purpose, we could accomplish uncertain measures of 

watching time. This enabled us to endeavor a more profound hunt than would have been 

conceivable in a period apportioned circumstance. With an exceptionally restricted spending we 

assembled and introduced a beneficiary, spectrometer and control programming, all of which have 

performed honorably. 
 

 

4.1. Extracted data using web crawler 
 

A HTTP link of a website is set in the web crawler using which the web crawler goes in the 

website and extracts the required data from the website’s source, copy it and stores it for further 

use. Such data is extracted using the implemented web crawler in order to gather data for the 

system. 
 
 

4.1.1. Extracted HTTP links 
 

In figure 4.1 we can see, in the HTML file, the link did not contain any text so there is no title and 

the variable contained nothing and ‘None’ is printed out. In the next line we see a HTTP link that 

the web crawler extracted from the webpage. All the links in the page are extracted using the 

developed web crawler. 
 
 

 
 

Figure 4.1: Hyperlinks of Files as Output of the Web Crawler 
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4.1.2. Extracted data using web crawler 
 

In figure 4.2, the dataset that was present in the webpage whose link was extracted using the web 

crawler is being copied and stored. Using this stored information, further processing in the other 

phases will be done. 

 

 
 

 

Figure 4.2: The Data of the Downloaded File 

4.2. Clusters of similar jobs 
To make a cluster of similar types of jobs first the data has to be preprocessed in order to make in 

suitable to implement any algorithm. After preprocessing, the kmeans clustering algorithm is 

implemented that gives a plotted graph. This plotted graph shows the clusters of job. In indicates, 

the most dense the cluster is, the more demanded the type of job is.  
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4.2.1 Pre-processed data for clustering 
 

In figure 4.3, a new dataset is created using the “position_title” that contains a row of all the job 

positions of the job seekers registered into the skill.jobs website. After categorizing each job into 

different categories, vector values, x-vector and y-vector is set. 
 

 
 

Figure 4.3: Dataset After Pre-processing For Clustering 

 

In figure 4.4, the dataframe contains the values of  “y_kmeans” in the “km” column with the 

respective index number of the “position_title” for which the “y_kmeans” vector was set. matching 

the index, the “position_title is add in the dataframe in the “job” column. 
 

 
 

Figure 4.4: Dataframe Containing Labels of Each Cluster 
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4.2.2 Clustered data 
 

The final scatter graph (figure 4.5) is shown that indicates 29 different clusters in along with a 

color code legend. Analyzing the density of each cluster, in can be identified which job is in most 

demand among the job seekers and training sessions or skill enhancement programs can be 

arranged in order to prepare or improve the skills of the job seekers so that they can find better 

jobs.  
 

 
 

Figure 4.5: K-means Cluster of Types of Jobs 

 
 

4.3. Email Notifications 
The phase of sending email notification consists of three parts. Forst the raw data must be cleansed 

and preprocessed to make it suitable for implementing a classification algorithm. Once the data is 

preprocessed the decision tree algorithm is implemented. The decision tree gives as a decision that 

says which job seekers are suitable for a job and their email addresses are found out in order to 

send them notifications. Finally email notifications are send out to the addresses available from the 

database of the system.  
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4.3.1 Preprocessed data for decision making 
In figure 4.6, after preprocessing the dataset, this is the final data frame received which is 

suitable for implementing the decision tree. 

 

 
 

Figure 4.6: Dataframe After Jobseekers’ Data is Pre-processed 

 

 

4.3.2 Decision making 
 

In figure 4.7, if suitable candidates are found for any job, a list of email of the candidates will be 

shown as output.  
 

 
 

Figure 4.7: Output of Decision Tree 
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4.3.3 Sending Email 
 

In figure 4.8, this is the test email, send from the user to one of the email address is the list 
 

 

 
 

Figure 4.8: The Email Sent 

 
 

4.4. Summary 
 

From the implemented system, it is seen that the output gives as exactly the results that were 

expected from the proposed system. Here we get the data from websites on the internet without 

them being provided manual. The automation of extracting the data makes the database of the 

system more enriched and efficient. At the same time, jobseekers are receiving more relevant 

notifications that helps them look for job faster and more effective. Furthermore, the jobseekers 

are now getting access to information of what kinds of jobs have more competition in market so 

that they can enhance their skills with workshops or training sessions enabling the chance of giving 

a better job more easily.   
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Chapter 5: Conclusion and Recommendations 
 

The proposed system contains various phases that helps the website of skill.jobs to perform more 

efficiently and automate the system. The admin useres of the system and at the same the job 

seekers and HRD of dffernt company will experience a much more advanced and improved 

website with the implemetation of the proposed sytem. Since it is seen that the expected results 

are derived from the proposed phase, if the phase are implemented in the system, we will get a 

complete experience.  

 

 

5.1. Findings and contributions 
 

The system is proposed for skill.jobs which is one the biggest job sites in the country. The system 

contains three different phases. Each phase is responsible to improve the efficiency of the system. 

First of all, extract the job circular phase (EJC) is responsible for extracting the job circulars from 

different company’s website automatically using a web crawler. The web crawler extracts the job 

circular from the company website’s career section and store it in the database of skill.jobs. Next 

is the cluster similar kind of job search phase (CSK). This phase is tasked to give a graph containing 

the cluster of same kind of jobs from the data in the database of skill.jobs and the data gathered 

from the search history in the site by users, using the K-means algorithm. Analyzing the density of 

the cluster, skill enhancement training programs can be organized to help jobseekers get better 

jobs. Finally there is the email notifications send phase (ENS). In this phase a decision tree is 

implemented to make decision about to whom email notification of a certain job circular should 

be send. This phase uses the data stored in the database, provided by the jobseekers in order to 

match the job seekers’ job position, salary and experience to find a suitable job from all the job 

circulars in the skill.jobs database. When job circular is matched with a suitable job seeker, the job 

seeker receives an email allowing him to know about the job circular. This phases together makes 

an efficient system that automatically gathers job circulars and allow job seekers to know if any 

job matches their requirement which helps job seekers to apply for jobs more efficiently. At the 

same time, analyzing the demand job seekers, training programs can be arranged that helps enhance 

skills to get better jobs. 

 

 

5.2. Recommendations for Future Work 
 

Machine learning and data science both are most important topics. This model will be helpful or 

tremendous discoveries for the skill.jobs organization. The business scholarly model can be 

diminish the exertion of the skill.jobs representative's and produce legitimate graphitic result for 

the particular classification. Along these lines, I chose to gather the example dataset of the skill.jobs 

and work on it by the savvy plan of action that I proposed. On the off chance that the model 

effectively actualized, it very well may be turn over for skill.jobs and above all it can lessen the 
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human exertion and increment efficiency. The entire concepts can be changed into a scholarly 

model by various learning calculations (Fully Automated, Artificial intelligence).   

In our coming exploration, we are hopeful to apply Artificial Intelligence and fully automated 

system approach in “Intelligence business model for skill.jobs” with merge of current developed 

model.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

28                                                                                                                                         © Daffodil International University 
 

References 
 

 

[1] Dr. Gulshan Ahuja, “An Efficient Mechanism for Navigating Web Using Mobile Web 

Crawler.” International Journal of Engineering Research and Applications (IJERA) Vol. 3, Issue 

2, 2013.   

[2]  Charu C. Aggarwal,” On Learning Strategies for Topic Specific Web Crawling”, IBM T. J. Watson 

Research Center, (2005). 

[3] Trupti V. Udapure, Ravindra D. Kale and Rajesh C. Dharmik, “Study of Web Crawler and its 

Different Types” IOSR Journal of Computer Engineering (IOSR-JCE) e-ISSN: 2278-0661, p- 

ISSN: 2278-8727Volume 16, Issue 1, Ver. VI, 2014.  

[4] Nikita Jain and Vishal Srivastava, “DATA MINING TECHNIQUES: A SURVEY PAPER”, 

IJRET: International Journal of Research in Engineering and Technology Volume: 02 Issue: 11, 

2013.   

[5] Xindong Wu, Vipin Kumar, J. Ross Quinlan, Joydeep Ghosh, Qiang Yang, Hiroshi Motoda, 

Geoffrey J. McLachlan, Angus Ng, Bing Liu, Philip S. Yu, Zhi-Hua Zhou, Michael Steinbach, 

David J. Hand and Dan Steinberg, “Top 10 algorithms in data mining”, Springer-Verlag London 

Limited 2007.   

[6] Dr. S.Vijayarani1 and Ms. S.Sharmila2,” RESEARCH IN BIG DATA – AN OVERVIEW”, 

Informatics Engineering, an International Journal (IEIJ), Vol.4, No.3, September 2016. 

[7] Himani Sharma and  Sunil Kumar,” A Survey on Decision Tree Algorithms of Classification in 

Data Mining”,International Journal of Science and Research (IJSR) ,April 2016  

[8] Davinder Kaur, Rajeev Bedi and Dr. Sunil Kumar Gupta, “REVIEW OF DECISION TREE DATA 

MINING ALGORITHMS:ID3 AND C4.5”, Proceedings of International Conference on 

Information Technology and Computer ScienceJuly 11-12, 2015.  

[9] D. P. Acharjya and Kauser Ahmed P, “A Survey on Big Data Analytics: Challenges, Open 

Research Issues and Tools”, (IJACSA) International Journal of Advanced Computer Science and 

Applications,Vol. 7, No. 2, 2016. 

[10] Szil´ard Vajda1 and K.C. Santosh ,“A fast k-nearest neighbor classifier using unsupervised 

clustering”, Communications in Computer and Information Science, April 2017  

[11] M A Syakur, 2B K Khotimah, 3E M S Rochman and B D Satoto, “Integration K-Means 

Clustering Method and Elbow Method For Identification of The Best Customer Profile Cluster”, 

IOP Conf. Series: Materials Science and Engineering 336 (2018) 012017.  

[12] Cepy Slamet, Ali Rahman, Muhammad Ali Ramdhani, and Wahyudin Darmalaksana, 

“Clustering the Verses of the Holy Qur’an using K-Means Algorithm”  , Asian Journal of 

Information Technology 15(24): 5159-5162, 2016.  

[13] Kumar, M., Bhatia, R., Rattan, D. (2017) “A survey of Web crawlers for information 

retrieval.” Wiley Interdiscip. Rev. Data Min. Knowl. Discov. e1218. doi:10.1002/widm.1218 

[14] Eshan Sherkat, Julien Velcin and Evangelos E. Milios , “Fast and simple deterministic 

seeding of Kmeans for text document clustering”, 9th International conference of the CLEF 

Association, CLEF 2018.  

[15] Zhao, F., Zhou, J., Nie, C., Huang, H., & Jin, H. “SmartCrawler: A Two-stage Crawler for 

Efficiently Harvesting Deep-Web Interfaces.” IEEE transactions on services computing, 9(4), 608-

620 

[16] Fong, P.K. and Weber-Jhanke, J.H,“Privacy Preserving Decision Tree Learning using 

Unrealized Data Sets”,IEEE Transactionson knowledge and Data Engineering,2012 Vol.24,No.2, 

February 2012, pp. 353-364.  



 
 

29                                                                                                                                         © Daffodil International University 
 

[17] Kabra, R.R. and Bichkar, R.S.,”Performance Prediction of Engineering Students using 

Decision Tree”, International Journal of Computer Applications, Vol.36,No.11, December 2011, 
pp. 8-12.  

[18] Karaolis, M.A. &Moutiris, J.A, “Assessment of the Risk Factors of Coronary Heart Events 

Based on Data Mining with Decision Trees”, IEEE Transactions on Information Technology in 

Biomedicine,Vol.14, No.3, May 2010, pp. 559-566.  
 

[19] Kesavraj, G. and Sukumaran, S., “A Study on Classification Technique in Data Mining”, 

4th ICCNT-2013.  
 

[20] Sautikar, A.V., Bhujada, V., Bhagat,P.&Khaparde, A.,” A Review paper on Various Data 

Mining Techniques”, International Journal of Advanced Research in Computer Science and 
Software Engineering, Vol.4,Issue 4, April 2014, pp. 98-101.  

 

[21] Li, L. & Zhang, X. (2010), “Study of Data Mining Algorithm based on Decision Tree”, 

International Conference on Computer Design and Applications (ICCDA 2010), Vol.1, pp. 155-
158.  

 

[22] Yi-Yang, G. and Man-ping, R. , “Data Mining and Analysis of Our Agriculture based on 
the Decision Tree”, ISECS International Colloquium on Computing, Communication, Control and 

management, 2009, pp. 134-138.  

 
[23] Zhang, X.F. and Fan, L.,” A Decision Tree Approach for Traffic accident Analysis of 

Saskatchewan Highways”, 26th IEEE Canadian Conference of Electrical and Computer 

Engineering(CCECE) 2013.  

 
[24] Zhang, T., Fulk, G.D. & Tang, W.,”Using Decision Tree to Measure Activities in People 

with stroke”, 35th Annual International Conference of the IEEE EMBS, July 13, pp.6337-6340.  

 
[25] Suknovic, .M, Delibasic, B., Jovanovic, M., Vukecevic, M., Obradovic, Z.,”Reusable 

components in decision tree induction algorithm”,Comp Stat Februaury 2011. 

 

[26] Connor, M., Kumar, P.: Fast construction of k-nearest neighbor graphs for point 
clouds. IEEE Transactions on Visualization and Computer Graphics 16(4), 599{ 

608 (2010) 

 
[27] Gou, J., Du, L., Zhang, Y., Xiaong, T.: A new distance-weighted k-nearest neighbor 

classifier. Journal of Information and Computational Science 9(6), 1429{1436 

(2012) 
 

 

[28] Jain, A.K.: Data clustering: 50 years beyond k-means. Pattern Recogn. Lett. 31(8), 

651{666 (2010) 
 

[29] Junaidi, A., Vajda, S., Fink, G.A.: Lampung - a new handwritten character benchmark: 

Database, labeling and recognition. In: International Workshop on Multilingual OCR (MOCR), 
pp. 105{112. ACM, Beijing, China (2011) 

 

[30] Lifshits, Y., Zhang, S.: Combinatorial algorithms for nearest neighbors, near duplicates and 
small-world design. In: SODA, pp. 318{326 (2009) 

 

[31] Vajda, S., Junaidi, A., Fink, G.A.: A semi-supervised ensemble learning approach 

for character labeling with minimal human effort. In: ICDAR, pp. 259{263 (2011) 
 



 
 

30                                                                                                                                         © Daffodil International University 
 

[32] Qing-yun Dai, Chun-ping Zhang and Hao Wu ,“Research of Decision Tree Classification 

Algorithm in Data Mining”, International Journal of Database Theory and Application Vol.9, No.5 
(2016), pp.1-8 

 

[33] Yan-yan SONG and Ying LU “Decision tree methods: applications for classification and 

prediction”, Shanghai Arch Psychiatry. 2015 Apr 25; 27(2): 130–135 
 

[34] A Pranav and S Chauhan , “Efficient Focused Web Crawling Approach for Search Engine,” 

Int. J. Kalol Inst. Technol. Res. Canter 2015 
 

[35] Brin, S., Page, L. (2012) “Reprint of: The anatomy of a large-scale hypertextual web search 

engine.” Comput. Networks. 56 (18):3825–3833. doi:10.1016/j.comnet.2012.10.007 
 

[36] Kumar, M., Bhatia, R., Rattan, D. (2017) “A survey of Web crawlers for information 

retrieval.” Wiley Interdiscip. Rev. Data Min.Knowl. Discov. e1218. doi:10.1002/widm.1218 

 
[37] Kumar M, Bhatia R, Ohri A, Kohli A. “Design of focused crawler for information retrieval 

of Indian origin Academicians.” In Advances in Computing, Communication, & Automation 

(ICACCA)(Spring), International Conference on 2016 Apr 8, IEEE:1-6 
 

[38] Zhao, F., Zhou, J., Nie, C., Huang, H., & Jin, H. “SmartCrawler: A Two-stage Crawler for 

Efficiently Harvesting Deep-Web Interfaces.” IEEE transactions on services computing, 9(4), 608-
620. (2016) 

 

[39] Priyatam PN, Vaddepally SR, Varma V. “Domain specific search in indian languages.” In 

Proceedings of the first workshop on Information and knowledge management for developing 
region 2012 Nov 2, ACM: 23-30. 

 

[40] Guojun, Zheng, et al. "Design and application of intelligent dynamic crawler for web data 
mining," Automation (YAC), 2017 32nd Youth Academic Annual Conference of Chinese 

Association of. IEEE, 2017. 

 

[41] D. Debraj, and D. Payel "STUDY OF DEEP WEB AND A NEW FORM BASED 
CRAWLING TECHNIQUE," International Journal of Computer Engineering & Technology 

(IJCET) Vol. 7, pp. 36-44, Jan-Feb 2016. 

 
[42] S. Saranya, B. S. E. Zoraida, and P. Victor Paul, "A Study on Competent Crawling 

Algorithm (CCA) for Web Search to Enhance Efficiency of Information Retrieval," Artificial 

Intelligence and Evolutionary Algorithms in Engineering Systems. Springer, New Delhi, 2015. 

 

 

 
 

https://www.ncbi.nlm.nih.gov/pubmed/?term=SONG%20Yy%5BAuthor%5D&cauthor=true&cauthor_uid=26120265
https://www.ncbi.nlm.nih.gov/pubmed/?term=LU%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26120265
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4466856/


 
 

31                                                                                                                                         © Daffodil International University 
 

 

APPENDIX 
 

Appendix A: jb_jobseeker dataset 
 
 

 
 
 

Appendix B: jb_jobseeker_education dataset 
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Appendix C: jb_jobseeker_experience dataset 

 

 
 
 

Appendix D: jb_jobseeker_personal_info 
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Appendix E: jb_jobseeker_reference 
 

 

 
 
 
 
 
 
 

 


