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Abstract—The enterprises and multinational companies receive 

thousands of resumes from the job seekers during this Internet 

era. Currently available filtering techniques and search services 

provide the recruiters to filter thousands of resumes to few 

hundred potential ones. It is difficult to identify the potential 

resumes by examining each resume, since these filtered resumes 

are similar to each other. We are investigating the issues related 

to the development of approaches to improve the performance of 

resume selection process. We have extended the concept of 

special features and also proposed an approach to identify 

resumes with special skills. In the literature, the concepts of 

special features have been applied to improve the process of 

candidate selection in E-commerce environment. As resumes 

contain unformatted text or semi-formatted text, extending the 

concept of special features for the development of approach to 

process resumes is a complex task. Only skills related formation 

of the resumes is obtained by considering this system approach. 

The experimental results of the real world set of resumes show 

that the proposed approach has the potential to improve the 

process of resume selection. An effective way of an approach for 

extraction of information from the resumes is achieved by the 

system .It supports routing and management of resumes 

automatically. The framework of an IE gives the extraction 

process of resumes along with the required information 

regarding the algorithms related with this extraction.  

The overall objective of the study is to provide the required 

information about the skills and experience to human resource 

system. This system provides the resumes to be extracted in a 

structured format for the semantic web approach. 

Keywords—NLP, HTML, JAVA, Candidate Profile, Information 

Extraction (IE), CSS. 

I. INTRODUCTION 

1. Overview 

Every day innumerable resumes from job applicants are 

received by number of enterprises. In general, there is 

nonstandard format to write the resume. The companies can 

classify and search resumes electronically by maintaining 

their own formats for the job seekers to fill an online form. 

The required candidate can be searched with this process 

quickly. This process also provides number of constraints to 

be filled by the applicants that are not required the job they 

are applying. The template style matching is included in the 

method used. Many a times the resumes need to be altered 

by the applicants forcefully. This might not provide the 

applicant details with respect to their original resume. 

Because of new job formats or job kind, the templates 

related with the enterprise need to be updated online.     
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Generally, an enterprise may restrict predefined format of 

the templates to be filled by the applicants .The company 

could extract automatically the required information from 

any format of resume accessing a system.  An electronic 

database of resumes is automatically constructed with the 

support of such a system. The system   searches and routes 

the received resumes to proper destinations quickly.   Since 

there is no standardization in the structure of resumes, high 

precision in the Extraction of Information   automatically 

from the resumes is very complicated. Resumes can be in 

different file types with any format without having   

restrictions in the domain. Manually HRs and Managers go 

through hundreds of resumes. Languages that will be used to 

implement this technique are Java along with Hyper Text 

Markup Language and CSS. 

2. Proposed System 

The proposed system is Time efficient and very effective 

candidate selection mechanism. Highly customizable as 

employer can specify their criteria along with impotence 

level. It is easy for users as they just need to upload their 

resumes on portal. Form filling is not required. It will add a 

huge benefit as employer can cross verify the information 

present in resume through Social networking data collection. 

Automatic Email notification to candidate / employers can 

be possible, as it can be hosted on cloud as well as on web 

server.   

The Aim of the Project, its Objectives and Deliverables 

The current information extraction project is placed among 

those which involve writing extraction rules according to the 

knowledge engineering approach. Those rules are used to 

execute the task to extract information corresponding to a 

user’s need from a set of texts. Therefore, the high level aim 

of this project can be stated as follows: to gain a deep 

understanding of information extraction field by creating a 

system which extracts information relevant to the user’ need 

from a number of unstructured texts.  

The following are the limitations involved in the project: 

1. In the case of the project performed we act as developers 

as well as users. This means we establish the requirements 

for information to be extracted and then create rules to meet 

those requirements. 

2. The data source for the information to be extracted from 

is the free unstructured texts with plain, grammatical 

sentences in English language. 

3. The time allocated for the project to be completed is four 

months part-time and three months full-time. The project is 

done by a novice in the information extraction area. 
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To achieve the aim of the project a list of objectives was set 

which takes into consideration the limitations mentioned 

above: 

1. Study the state of the art in the information extraction 

field, the approaches for system design and evaluation 

methods. 

2. Choose the domain of texts the information to be 

extracted and define the template(s) with a number of slots 

to be filled in. 

3. Familiarize with the system to develop extraction rules.  

4. Explore the gazetteers provided by the system and create 

the new ones if needed. 

5. Write and test the extraction rules. 

6. Evaluate the level of performance. 

II. SYSTEM ARCHITECTURE  

This system provides an effective approach for the 

extraction of information from the resumes. It supports 

routing and resumes management automatically. 

Phase 1: Information extraction 

Information extraction (IE) [2] is a type of information 

retrieval whose goal is to automatically extract structured 

information from unstructured and/or semi-structured 

machine-readable documents. Resume or a Candidate 

Profile is typically unstructured data. This information 

should be extracted and converted into standard structured 

formats so that we can analyze or query on this data in an 

effective manner. 

The steps used for further processing: 

i) Variant Morphological words are reduced: The 

variants having similar meaning in the 

representation are treated as equal in the 

applications for information retrieval. All the 

words derived from the word act is acts, 

action, acted, acting and actable. The word act 

is considered as root. 

ii) ii) Infrequent words are pruned: Here words 

are the features. They should appear at least 

one time in the data. Spelling errors are 

removed and the process speeds is enhanced. 

iii) High frequent words are Pruned: It is used to 

eliminate the words like “for”, “the” or “and”.  

 

Named Entity Recognition  

Named entities are atomic elements that have predefined 

categories such as the names of persons, organizations, 

locations, expressions of times, quantities, monetary values, 

percentages, etc. Resumes consist of mostly named entities 

and some full sentences. Because of this nature of the 

resumes, the most important task is to recognize the named 

entities. We have a set of modules to perform named entity 

recognition. There is a specially designed block for each 

type of information. Each block is run independently. To 

find named entities, each block uses four types of 

information:  

• Known names: through dictionaries of well-known 

institutions, companies, academic degrees, etc.  

• Characteristic prefixes and suffixes: for institutions (e.g. 

University of, College, etc.) and companies (e.g. Corp, 

Associates, org, etc.) Clue words: like prepositions (e.g. in 

the work experience information segment the word after 

“at” most probably a company name)  

• Known patterns: names of people (e.g. capitalization of 

letters and forms like John Bob Doe, J. Bob Doe, etc.)  

Phase 2: Google documents 

Google docs [1] is a free web based office suite, and data 

storage service offered by Google. It allows users to create 

and edit documents online while collaborating in real time 

with other users. It supports various formats like HTML, 

PDF, RTF, TEXT etc. The Google docs API is provided free 

for the users, so that they can manipulate it or for the 

reference and personalization. With the help of this API we 

can manually change the uploading process of the 

documents in our profile classifier project and automate it. 

This will be useful in the project of our documents, as 

documents will be automatically uploaded in bulk and 

processed in a batch. The operation of Google doc API is 

simple JAVA Based and it only requires understanding of 

JAVA. And it requires the following other software’s for 

execution like Apache tomcat, Apache ant (for creating a 

build environment), JAF (java activation framework), JDK, 

Java mail. 

Phase 3: Document classification 

Document classification / categorization [5] involve the task 

to assign an electronic document to one or more categories, 

based on its contents. Document classification tasks can be 

divided into supervised document classification where some 

external mechanism (such as human feedback) provides 

information on the correct classification for documents and 

unsupervised document classification. There are four types 

of methods used in resume information extraction: Named-

entity-based, rule-based, statistical and learning-based 

methods. Usually a combination of these methods is used in 

many applications. Named-entity-based information 

extraction methods try to identify certain words, phrases and 

patterns usually used in regular expressions or dictionaries. 

This is usually used as a second step after lexical analysis of 

a given document. Rule-based information extraction is 

based on grammars. Rule-based information extraction 

methods include a large number of grammatical rules to 

extract information from a given document.  
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Statistical information extraction methods apply numerical 

models to identify structures in given documents. The 

learning-based methods employ classification algorithms to 

extract information from a document. In these methods, a 

classifier is trained and then the classifier is used to extract 

relevant information. Following are some of the extraction 

algorithms normally used for document classification. 

• Naive Bayer’s classifier 

• Support vector machines (SVM) 

• K-nearest Neighbor algorithms   

It is a system based on web with client-server architecture. It 

extracts the information automatically with the resumes that 

are in English language. Extracted information is obtained in 

the format of structured database. Fig 1 illustrates the whole 

system consisting of various modules used in the process. 

The module which is most significant in the system is the 

information extraction .Appropriate extraction of 

information can be achieved automatically by the 

information extraction module from a free format resume.  

A resume database is built by the database build module. To 

enable a user to search the required resumes, the database of 

resumes applies specified criteria in the present search 

module. A natural language interface with number of 

queries is used in searching resumes. In the system, a 

resume can be input along with a web interface using the 

input module. There is no restriction on resume style or 

structure in the system. Multiple resumes of a .zip file can 

be accepted in the input module. Qualification, date-of-birth, 

skill set, email-id and experience are the fields that can be 

automatically extracted from any given resume with the 

information extraction module. A specific resume is 

obtained by the search module with an interface to the 

system using query. With the help of Query, all the resumes 

with the specified criteria can be obtained by the user 

.Hierarchical layered structure can be considered for a 

typical resume. Information fields like education, personal 

information, etc are considered in the first layer. The second 

layer of structure consists of perticular information with 

respect to the layer 1.The location of the information in 

resumes may vary. Numbers of sub modules are present in 

the module called Information extraction. Extracting 

specific information is the task related to each of the sub 

modules. The sub modules are (1) personal information 

extraction (2) Experience module (3) Skill module and (4) 

Qualification module. The qualification extraction sub-

module can extract degree, the class and the name of 

university. The skills of the candidate are extracted by skills 

extraction module. Extraction module can extract the 

experience. The name extraction module can have name, 

date-of-birth, etc. The system can be worked out for both 

unstructured and structured resumes .A large number of 

users on Web-service can share the resources and costs with 

a Cloud platform. 

III. IMPLEMENTATION 

RAPIER – Robust Automated Production of 

Information Extraction Rules 

• Learn IE rules automatically 

• Use a corpus of documents paired with filled 

templates 

• Resulting rules do not require prior parsing or 

subsequent processing 

• Uses limited syntactic information from a POS 

tagger 

• Induced patterns incorporate semantic classes 

• Rules characterize slot-fillers and their context 

 

RAPIER Consist of three parts: 

• Pre-filler pattern – matches text immediately 

preceding the extracted information 

• Filler pattern – matches the exact text to be 

extracted 

• Post-filler pattern – matches text after information 

Each pattern is a sequence of pattern items or pattern 

lists 

Pattern item specifies constraints for one word or 

symbol 

Pattern list specifies constraints for 0...n words or 

symbols 

Constraints include: 

➢ List of words, one of which must match the item 

➢ POS tag 

➢ Semantic class 

 

Cascaded Hybrid Model of Stanford Algorithm 

In the cascaded hybrid model. The first pass segments a 

resume into consecutive blocks with a HMM model. Then 

based on the result, the second pass uses HMM to extract 

the educational detailed information and SVM to extract the 

personal detailed information, respectively. The block 

selection module is used to decide the range of detailed 

information extraction in the second pass.  

Pre-Filler Filler Post-Filler 

1)word: leading 1)list: len2  

   tags:[nn, nns] 

1)word: 

[firm, 

company] 

Leading telecommunications firm in need … 

1)tag:[nn, nnp] 

2)list: length 2 

1)word: 

undisclosed 

   tag: [jj] 

1)sem: 

price 

… sold to the bank for an undisclosed amount … 

… paid Honeywell an undisclosed price … 
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The Structure of CV Database 

Stanford Model 

Model Design  

For example, for part of a resume “Name: Alice (Female)”, 

we got three units after segmentation with punctuations, i.e. 

“Name”, “Alice”, “Female”. After applying Stanford 

classification, we can get the label sequence as P1-B,P1-

M,P2-B. With this sequence of unit and label pairs, two 

types of personal detailed information can be extracted as 

P1: [Name: Alice] and P2: [Female]. Various ways can be 

applied to segment T. In our work, segmentation is based on 

the natural sentence of T. This is based on the empirical 

observation that detailed information is usually separated by 

punctuations (e.g. comma, Tab tag or Enter tag). Similar 

way Stanford Classification can be applied for the Skill Set 

of the Candidates 

IV. RESULTS 

This page refers to the Login information for the 

company as well as for the student.  

 

These screen shorts illustrate the Registration Form for 

the candidate. 
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These screen shorts illustrate the Registration Form for 

the company. 

 

 

V. RELATED WORK 

Tomasz Kaczmarek[8] gives an outlook of an ongoing 

project on deploying information extraction techniques in 

the process of converting any kind of raw application 

documents written in Polish, such as CVs, motivation letters 

or application forms into compact and highly-structured 

data. We pinpoint the challenging issues to be faced and 

potential benefits in the area of learning systems, HR and 

recruitment modules of information systems. Kun Yu Gang 

Guan Ming Zhou [9] an effective approach for extraction of 

resume information supporting routing and resume 

management is achieved automatically is represented in the 

paper. An information extraction in the cascaded form is 

used to design the framework. An effective way of applying 

various IE models with respect to the passes is shown. 

VI. CONCLUSION AND FUTURE WORK 

This is an unique system which is robust enough to 

automatically extract the resume content and store it in a 

structured form within the Data Base. This system will make 

the task of both candidate and HR Manager easier and 

faster. This system avoids the complexity in form filling 

procedure of the candidates by directly asking the user to 

upload only the resume. The HR Manager also just needs to 

fill his/her criteria instead of manually going through all the 

resumes Automated Resume Extraction and Candidate 

Selection. System basically extracts all the information 

about the candidate only through his/her resume, without 

forcing the candidates to fill any other information about 

them. After extraction it stores the information in a 

centralized data base, allowing the HR Managers to search 

in the data base for the candidates satisfying their criteria. 

Future enhancements can be: 

The HR can have a video conference with the candidate in 

order to take his/her interview. The candidates can also 

appear for online aptitude test. The employees can give 

reviews of the company for which they are working. 
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