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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., 10T 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, | decided to collect the sample dataset of the skill.jobs and work on it by
the intelligent business model that | 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, Bl is a concept that usually involves the delivery and integration of relevant
and useful business information in an organization. Companies use Bl 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.

1 © Daffodil International University



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.

e Why need proposed module?

e 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?

e Isit 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.

2 © Daffodil International University



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.

3 © Daffodil International University



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 (Al) 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.

World Wide
Web

Web pages

URLs Multi-threaded
downloader

Scheduler
Text and

metadata

¥
—

Queue

Storage

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 (Al) 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.
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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

| 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, | 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 20109.

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.

5 © Daffodil International University



Crawler Manager

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].

Harvest Rate P(U)
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e
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—5- it Curve (Collaborative Grawiar
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2

1000 2000 3000 4000 5000 B000
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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].

E Chromosome 3
R ]

L wvari Var 0

- ——— 2

Child

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].

Job Tracker

- Client/Dev

@

- <l
A

Large Data Set D

{Log files, Sensor Data) Hadoop Distributed File System (HDFS)

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.

SECTIOMN

MAINGROUP

-] DOIH 3 00 - DOIH 3 02 SUBGROUP

Figure 2.8: Patented multi-level tree.
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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, | chose to gather the example
dataset of the skill.jobs and work on it by the canny plan of action that | 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., 10T 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.

Setting URLSsS in queue

+

Get URL from queue

v

Visit URL in queue

+

Save the documents from
the URL

v

Extract links from
documents

v

Add linked URLs to queue

A

v

check if links exist
in queue

yes

No

Stop crawling

v

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
14 © Daffodil International University



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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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.

IPython console 8

C3 Console 1/A B & i

In [1]: runfile('F:/New folder/skill.jobs/web_crawler2.py', wdir="F:/New folder/skill.jobs")
None
‘http://www.data.gov.bd/api/download/?id=f3a2103d-7920-44d1-9099-9c7cd304b80e

None
‘http://www.data.gov.bd/api/download/?id=02b25f92-8a24-489c-906e-3b5703650df4

None
‘http://www.data.gov.bd/api/download/?id=5f@919al-5a5¢c-48e0-b4d6-92d1917b8bed

None
‘http://www.data.gov.bd/api/download/?id=3b304e3f-cdd7-4cPe-ad@3-76873408722d

None
‘http://www.data.gov.bd/api/download/?id=bcfbloda-c568-4cb2-a706-5270421fdcc9

v||In [2]:
IPython console History log

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.

FILE HOME  INSERT  PAGE LAYOUT FORMULAS DATA  REVIEW  VIEW

Al S fr | b"Year
A B C D E F G

1|b"Year _Quantity(OOO't)\r

2 2015 4\r

3 2014 25\r

4 2013 3386\r

5 2012 2767\r

6 2011 821\r

7 2010 2922\r

8 2009 3455\r

9 2008 7063\r

10 2007 5973\r

11 2006 6034\r

12 2005 4054\r

13 2004 238\r

14 2003 188\r

15 2002 242\r

16 2001 400\r

5 ¥4 2000 500\r

18 1999 130\r

19 1998 69\r

20 1997 25\r

21 1995 37\r

22 1994 117\r

23 1993 15\r

24 1989 4\r

25 1982 6837\r

26 1981 4\r

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.

Al > =
A B C D E F

1 l _Iposition_1 x v

2 C medical a: 4.17 4.65
3 1 assistant 2.36 2.3
4 2 junior fast 2.07 2.75
= 3 fire fighte S.52 14.33
(<3 4 sales repr 10.39 6.75
7 5 research T 6.73 1.16
= 6 head of o 6.84 6.26
= 7 sinier sou 6.42 .43
ic 8 sous chef 6.09 6.64
11 S chefde p= 6.33 6.09
12 10 chef de p=z 6.38 6.72
i3 11 head chef 6.61 6.22
i 12 head chef 6.12 6.27
15 13 manager 8.22 11.51
16 14 class teact 4.5 1.33
T e 15 class teack a4.87 1.59
i8 16 assistantc c.31 c.29
ic 17 german la a4.4s 1.41
20 18 admin off 8.66 3.55
21 19 admin off 8.37 3.01L
22 20 executive 13.73 1.6
23 21 junior mic 0.03 0.as5

il
§
)

"
0
x
1]
-
(¥

w »
g
0
<

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.

Index km index1 job

technical

e o 26 officer

1 1 3 fire fighter
assistant

2 z e cook

3 3 57 subeditor

4 4 25 inspector
online

5 3 2 markter
executive

6 4 20 engineer
medical

7 7 2 associate
research

8 e Z facilitator
junior

9 = = accountant
assistant

19 & i radio jockey
software

11 L 2 engineer int..
admin officer

12 12 a= & counselor

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.

Clusters of jobs

assistant cook

. ) sales representetive

1 . : . technical officer

manager

assistant fashion designer
executive engineer

admin officer & counselor
information technology-(db)
junior fashion designer
marketing accusative, poss operator, bp,sr,
sub divisional engineer
receiptionist

research facilitator

audit supervisor

medical associate

¢ ; assistant radio jockey

8 v : ' software engineer intern

waiter

head of operation executive chef
sr. merchandiser

6- i . fire fighter

junior accountant

data entry

admin asst cum computer oparetor
R PR i inspector

4 o : . hr & complince

: assistant coordinator

12 1

10

y vector

X vector

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.

job_vector exp_years email A
7 jk5d46b@yma...
2xfrk1m1@gmam‘

] 7pf'78a601@yma... |
Vsap4k6h8@gmam‘
7ma416vp6@hotm‘
—enbc6fgxeyahm‘
2.38959 v2bme9753@gma... |
‘ 71lvktaki@yma.. ‘
“nqu820uegma_‘
7ksd4lojaeymam‘
Vchlnpqt@ymam‘
1qsneejg@ymam‘

6tzssven@gma..

rvnfnvec@vah.. Y

—— >

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.

In [1]: runfile('E:/new_Skill.jobs/decision tree/decision_tree.py’,
wdir="E:/new_Skill.jobs/decision tree")

email of potential canidates : Skcqm45e@yahoo.com
email of potential canidates : nqcxocal@gmail.com
email of potential canidates : 5gsrsmex@ymail.com
email of potential canidates : knvlyetvf@gmail.com
email of potential canidates : od3vénvt@gmail.com
email of potential canidates : sahslehq@ymail.com
email of potential canidates : 4mqlzlfr{@yahoo.com
email of potential canidates : nd4zo88g@igmail.com
email of potential canidates : lcciozai@@gmail.com
email of potential canidates : 38@wcsbu@ymail.com
email of potential canidates : 4qaaiaef(@gmail.com

i In [2]: |

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

Q Searchmail

& : 102,154
Test Email Inbox x B O
tasnim35-1234@diu.edu.bd 7:30 PM (1 minute ago) Yy &
tome ~
This is a test email
4 Reply m Forward

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, | chose to gather the example dataset of the skill.jobs
and work on it by the savvy plan of action that | 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.
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APPENDIX

Appendix A: jb_jobseeker dataset

B C | D E | F | G | H | | J K L | M N (o} | P Q R

1 |primary_e pasword first_namilast_namestudenifaculty father_na mother_n date_of_kgender marital photo_up photopath status token create_date

2 ‘7jk5d46b@ymail.cor MD. MONIRUZ NULL MD. MOHINURNAHZ ######### male single ######## 1499826834- 0 HHHHEHHT

3 idau3jsz@gmail.c0nAnindya Roy NULL NULL  NULL NULL 1/1/1970 male NULL NULL default.jpg 1 NULL sogsssnt

4 |cnsz21sz@gmail.corr rasel sarker NULL NULL NULL NULL #HgEEsE male NULL  NULL default.jpg 1 BT

5 |ewsgl3fo@yahoo.coMd BelayeHossain NULL NULL ~ NULL NULL #HgEEEsE male NULL  NULL default.jpg [ saimsgaz

6 |ducq09nh@ymail.co Edi Wantono NULL NULL  NULL NULL #iHHE Male  NULL  NULL 392167.jpg 1 NULL 0000-00-00 00:00:00
7 |sm7ndnwo@yahoo.(Md Mizan Rahman NULL NULL  NULL NULL #HgsgEEE male  NULL  NULL default.jpg 0 sEgnssnt

8 |fodezywi@gmail.cor jawahar abraham NULL NULL  NULL NULL #asEssE male NULL  NULL default.jpg 1 i

g |rdébtogf@ymail.con Jarin Chowdhui NULL Ikbal ChovHasina Ch 9/1/1987 female single ######## 1499698953- 1 sainsssg

10 |gsb50sbd@gmail.cor Md.Ashift Razib NULL NULL  NULL NULL g male NULL  NULL default.jpg 0 sEEszass

11 |jrodr3bx@gmail.corr Sharmin  Akter NULL NULL  NULL NULL 1/1/1970 female NULL NULL default.jpg 1 NULL HHHHHH

12 bpf6czaj@gmail.con Sharmin ATrina NULL 'NULL  NULL NULL s female NULL  NULL default.jpg 0 HHHHH

13 |6ochwinr@ymail.coiWing Comr Razzaque NULL NULL ~ NULL NULL #HgEgEEE male NULL  NULL default.jpg 1 satnsssg

14 |i42sxgnu@ymail.cor Shital ch. Barman NULL NULL  NULL NULL #E male . NULL  NULL default.jpg 1 HitHHH

15 |2xfrkiml@gmail.com Abdullah Al Mamur NULL Abdul Mal Farida Beg ######## male single #i####### 1499704287- 1 HHHHHHT

16 |4c960d7a@gmail.cotSM Foiz Ahmed NULL NULL  NULL NULL #igEEsE male NULL  NULL default.jpg 1 HHHHHH

17 |200rben9@gmail.cor shariful  islam NULL NULL  NULL NULL #H#EEEEE male NULL  NULL default.jpg 1 sapnsass

18 |3hbydzwl@yahoo.ct Mohammilslam NULL NULL  NULL NULL #iH#H# male NULL  NULL default.jpg 1 bt

19 v7i7en9e8@ymai|.covApurbo Biswas NULL NULL NULL NULL #HsHEEE male NULL  NULL default.jpg 0 HHUBHHHET

20 |t8978bdg@gmail.cor kabir hossen NULL NULL NULL NULL #isgasE Male  NULL  NULL 392181.jpg 1 NULL 0000-00-00 00:00:00
21 |pf78a601@ymail.cor Sudip KunMandal  NULL Sukriti KuiDali Mand ######## male single ######## 1499710940- 1 it

22 nf6398mf@gmail.coiMd. Shahjalal NULL NULL  NULL NULL s male  NULL  NULL default.jpg 1 shgsgast

23 |i3apr135@gmail.con najimuddishohagh NULL NULL  nasir uddisultanara ######## Male Single NULL 392184.jpg 1 NULL 0000-00-00 00:00:00
W | TR IGSRp_SE. (NSNS | PR | PR - PR R T TR T Y ENTRTEY LNTRTEY SNTETEY PYSTOTITTITITETRI ENTRTES SR NTRTEY AL hh e o

Appendix B: jb_jobseeker_education dataset
A B € | B = Fo G H F J kK | L | M | N o P

1 |id _jl‘ obseeker education degree_ti major result_sysresult result_sccresult_oui passing_y institutior institutior duration achievement

2 197629 392900 2 HSC Business S CGPA A+ 4.6 5 2009 201 NULL

3 197630 391155 2 HSC Commerci CGPA A- 4 5 2017 7 NULL 2 years

4 197631 392881 18sC Commerci CGPA A 4.5 5 2010 201 NULL

5| 197632 392881 2 HSC Commerci CGPA A- 3.9 5 2012 201 NULL

6 197633 387564 4 MBA Finance CGPA A+ 3.54 4 2016 76 NULL 1 MBA

7 197634 387564 3 BBA Finance CGPA A+ 3.53 4 2015 76 NULL 4 BBA

8 197635 387564 2 HSC Business S CGPA A+ 37 5 2010 201 NULL 2 Higher Secondary Certificate
9 197636 387564 18sC Business SCGPA A+ 3.81 5 2008 201 NULL 10 Secondary School Certificate
10| 197637 392904 1 SecondaryScience CGPA A+ 5 5 2010 201 NULL 10 GotGPA 5

n 197638 392304 2 Higher secScience CGPA B+ 3.2 5 2012 201 NULL 2 Got GPA 3.20

12| 197639 392904 3 Bachelor i Mechanici Division  First 0 0 2017 207 NULL 4 Got 60.48%

13| 197640 392907 18sC Science CGPA A 4.69 5 2014 206 NULL

14| 197641 392907 6 Civil Engir Running CGPA A 0 0 2017 207 NULL

15| 197642 392910 18SC Science CGPA A 4.88 5 2009 200 NULL

16 197643 392910 6 Diploma it Computer CGPA B+ 3.41 4 2013 207 NULL 4years

17 197644 392910 3 BScin Eng Computer CGPA B+ 3.25 4 2017 63 NULL 3..6 years

18| 197645 392912 3 cse cse CGPA A+ 14 18 2018 58 NULL

19| 197646 369790 3 B.Sc. in MIAUTOMOE CGPA B 0 0 2015 141 NULL

20| 197647 369790 2 HSC SCIENCE CGPA A 4.8 & 2009 8 NULL 2

21| 197648 369790 1S8sC SCIENCE CGPA A+ 5 5 2007 201 NULL

22| 197649 392915 4 Master of Human Re CGPA A 3.86 4 2012 88 NULL 20 months

23| 197650 392915 4 Master of English  CGPA B+ 3.25 4 2008 115 NULL 1Year
asl anmera | Ansnar P P S S P a ane - Ann= aar aus | PETERS
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Appendix C: jb_jobseeker_experience dataset

A | B C D E F | G HE )k J K L
1 _|id .,l' obseeker company_company_company_position_iposition_| join_date resign_da work_des salary_cur salary
2 | 84138 391350 Biopharm NULL 10 Medical A 4 sEggEgss 1/1/1970 NULL 1 18000
3| 84139 391351 P N Comp NULL 54 Assistant | 4 sHggEs 1/1/1970 NULL 1 23000
4 | 84140 391351 S M Style INULL 7 Junior Fas 1 HHHHHHEE SRS NULL 1 12000
5| 84141 390581 Walton Hi NULL NULL Fire Fighte 3 #asggaEE 1/1/1970 NULL 1 15000
6 | 84142 391355 Robi Axial NULL 53 sales Rept 4 6/1/2015 #E###EE NULL 1 12000
7| 84143 391361 English In NULL 19 Research | 1 HiHHHE SRS NULL 1 30000
8 | 84145 4360 Ratnodwe NULL 31 Head of 0| 6 HHHHHI HiHEE NULL 1 120000
9 | 84146 4360 Grand SulNULL 31 Sinier Sou S| HiHHHHHHH HHHHHE NULL 1 50000
10| 84147 4360 Panigram NULL 31 Sous Chef 5 5/3/2013 ##ssEsE NULL 1 50000
1| 84148 4360 Ocean Par NULL 31 ChefDe P 4 6/1/2011 ##s#E#EHE NULL 1 15000
12| 84149 4360 Spitfire St NULL 24 ChefDe P 4 HHHHH R NULL 1 30000
13| 84150 4360 KJ Techno NULL 24 Head Che: 4 HHBHHHHH SR NULL 1 70000
14 84151 4360 Hanjin ShiNULL 24 Head Che: 4| HEHHEH S NULL 1 70000
15| 84152 391369 AnantaJe NULL 54 Manager 5 sagsgEs 1/1/1970 NULL 1 65000
16 84153 389266 Banglades NULL 19 Class Teac 1 HHHEHHE SRS NULL 1 18000
17 | 84154 389266 Green Ger NULL 19 Class Teac 4 1/1/2014 7/3/2017 NULL 1 15000
18 84155 4360 Chung Kin NULL 24 Assistant 3 2/1/1980 ######EE NULL 1 15000
19| 84156 391370 Oxford IniNULL 19 German L: 1 6/1/2012 6/1/2013 NULL 1 13000
20 84157 391370 Cardiff Int NULL 19 Admin off 2 #EggsEEE 2/1/2016 NULL 1 16000
21 84158 391370 Green Ger NULL 19 Admin off 2 6/1/2016 1/1/1970 NULL 1 18000
22 84159 391373 Taufika Er NULL NULL Executive 4 gasgggss 1/1/1970 NULL 1 18000
23 84160 391381 Globe Phz NULL 10 Junior Mic 2 6/1/2017 1/1/1970 NULL 1 15000
~a OAACA . AAaAAA NoLLo s airns I P U i T a_alalanan. _alalan=o s a Arnon. .
Appendix D: jb_jobseeker_personal_info
A B C D E F G H | J K L M N o P Q R S U
1 |id .jobseeker nationalit alternativ mobile_nitelephcpermaner permaner permaner permaner permaner present_a present_g preser present_c present_c submit_d:last_upda expected_salary_cur career_obje
2 152008 388693 Banglades huu8mod! 1.38E+03 House: 17 1215 19 1 1 120 (Kanal 1215 19 NULL NULL 4/1/2017 4/1/2017 25000 1 Seeking
3 152009 388797 Bangladesdv5f2or2¢ 1.39+09 House No 1236 19 NULL NULL House No 1236 19 NULL NULL 4/1/2017 4/1/2017 [} 1 Toworkinz
4 152010 388799 Banglades lukuelb6( 8.35E+08. 11,WestA 7827 19 1 2 55/H,Dhar 1209 19 1 1 4/1/2017 4/1/2017 30000 1 1wantto se
5 152011 388787 Bangladeshi7tgx2g@ 9.8E+08. Razarhat, 8500 19 NULL NULL Shukrabac 1207 19 NULL NULL 4/1/2017 4/1/2017 30000 1lam
6 152012 388801 Banglades787jlyqg@ 1.87E+09 karmicel F 1216 19 1 1 karmikel 1216 19 1 1 4/1/2017 4/1/2017 0 1 Towork
Z 152013 388811 Banglades gk865bh4 9.41E+08 Vill-Panch 2050 19 11 73 House#13 1216 19 1 1 4/2/2017 4/2/2017 128000 1 Topursuea
8 152014 388812 Banglades4tzqzyjs@ 1E+08 2E+09 Sher-baz k 4221 19 2 27 Chandgao 4221 19 2 27 4/2/2017 4/2/2017 0 1 1 have been
9 152015 388764 Bangladess7taueao¢ 8.07E+08. 12/10D.C 4203 19 2 27 Flat No: A 1213 19 1 1 4/2/2017 4/2/2017 ] 1 1am looking
10 152016 388816 Bangladesalfdva53¢ 1.14E+09 Vill: Gupt: 9260 19 4 39 Vill: Gupte 9260 19 4 39 4/2/2017 4/2/2017 0 1 Have anint¢
11| 152017 388818 Bangladesh9kb7ncy( 1.33E+09 9E+12 Vill+Post: 8730 19 6 18 792/2/AW 1216 19 1 1 4/2/2017 4/2/2017 0 1 To join
12| 152018 388822 Bangladesobse7qsq 9.78E+08 11/2 Joyn: 1212 19 1 111/2 Joyn: 1212 19 1 1 4/2/2017 4/2/2017 0 1 Seekingan
B 152019 388820 Banglades jz9yqtvz@ 1.57E+09 2E+09 23 1100 139 1 1 28 1100 19 1 1 4/2/2017 4/2/2017 15000 1 I would like
14| 152020 387000 Banglades 8t16gohk¢ 1.55E+09 morgang 4325 19 2 27 morgang 4325 19 2 27 4/2/2017 4/2/2017 0 1ToBeanho
15| 152021 388827 Banglades pvv3vwjni 3.7E+08 T&amp;T ¢ 3200 19 5 62 T&amp;T ¢ 3200 19 5 62 4/2/2017 4/2/2017 0 1 Student
16 152022 388828 sinhala  6pyof2eq: 3.02E+08. pansala g¢ 80630 210 NULL NULL pansala g¢ 80630 210 NULL NULL 4/2/2017 4/2/2017 0 1iwantto
17 152023 388830 Banglades6aziov6vE 1.81E+09 300/5 1972 19 1 17 25/4 shuki 1207 19 1 1 4/3/2017 4/3/2017 ] 1lamaselfn
18 152024 388252 Banglades 9xttrvet@ 2.06E+09 134,najir r Barisal sac 19 6 19 134,najir r Barisal sac 19 6 19 4/3/2017 4/3/2017 0 1 Toseekach
19 152025 388836 Bangladespysmtom¢ 1.5E+09 Section-1( 1216 19 1 1 Section-1( 1216 19 1 1 4/3/2017 4/3/2017 [ 1 lhave
20| 152026 388835 Banglades9qp9shrw 6.77E+08 Mirpur  Dhaka-121 19 1 1 Mirpur  Dhaka-121 19 1 1 4/3/2017 4/3/2017 30000 1 1wanttom:
21 152027 388837 Bangladeslbsh29z8¢  1.5E+09 Khetlal 5920 19 3 46 Weast Raz 1210 19 1 1 4/3/2017 4/3/2017 30000 1 Developing
22 152028 388838 Bangladesnij716ch@ 5.21E+08. Vill. - Pani 7432 19 4 37 239,EastV. 1206 19 1 1 4/3/2017 4/3/2017 0 1Topursuea
23 152029 388833 Bangladesrzk6cfox@ 7.26E+08 village-we 3360 19 NULL NULL village-we 3360 19 NULL NULL 4/3/2017 4/3/2017 [1} 1 Liketo
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Appendix E: jb_jobseeker_reference

B C D E

bseeker name relationsk tel_no
389239 Md. Moint Professinal
389239 Md. Eklast Professinal
389239 Dr. Tarif Professinal
389243 Syed Abid Family Friends
389253 S.M. Rudr: Sir

389253 Engr. Akra Sir

389257 Engr. Rajik Academic
389257 Engr. Yeak Academic
389259 Prof. Dr. S Teacher
389270 Dr. Mohar Teacher
389273 MD.RASEL Family Friend
389262 Engr. Md. Cousin

389286 Sajal Char Brother/Friend
388542 Mohammi Professional
388542 MIRZA AS| Professional
388542 Dr. Md. Fc Professional
389296 Rebeka St Teacher
389296 Sutapa Ch Teacher

388981 Dr. Muhib Academic 1158

mob_no email position_icompany_name

F G H | J | K | L M

1.71E+09 moinul.kh Deputy Ge Grameenphone Limited
1.83E+09 eklash.ho Manager, Edotco Bangladesh Company Ltd
1.77e+09 tuahmedr Professor Rajshahi University of Engineering &amp; Technol
8.8E+12 dssreza@) Deputy M Trades Worth Limited
#0171136 firecell2@ Sr.Assistal BKMEA Fire Safety Cell
: +88 01551 principalb Principal Bangladesh Institute of Marine Technology.
1.92E+09 rajib12@g Assistant | Bangladesh Bank
1.92E+09 hrijudas0: Instructor Barisal Polytechnic Institute
01762-503 saifulcu@ Coordinat International Islamic University
Mobile: 0 drmdemd Head of D Department of English Language &amp; Literature J:
1.74E+09 smd995@ PROJECT E Eco-Tec Builders Ltd.
1.69E+09 shahadat. AGM Palmal Group
1.72e+09 MonirulhcJunior Arc Innovative Engineers
880 17555: Showkat.t Office Tec FAO of the UN Bangladesh
880 18175 mirza.raht Deputy Pr Govt. of the Peopled€™s Republic of Bangladesh
1.71E+09 registrar@ Registrar Daffodil International University (DIU)
rebeka_st Assistant | Bangladesh University of Textiles (BUTEX)
sutapa.shi Assistant | Bangladesh University of Textiles (BUTEX)
mhbhuyat Associate Southeast University

388981 Md. Anam Relative 88-02-951:+88 01755 enamul_z Deputy Ge North-West Power Generation Company Ltd

389309 Md. Sahek Educational
389309 Md. Rajan Professional

AAAAAA Ao R e P

1.72e+09 shanto.nuAssistant [ Northern University Bangladesh
1.92E+09 rajon7160 Officer  Islami Bank Bangladesh Limited
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