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ABSTRACT 

 

Keyword extraction is an automatic selection of terms which describes the content of a document. 

Keywords define the terms that represent the core information from the documents. In order to go 

through massive amount of documents to find out the relevant information, keyword extraction 

will be the key approach. This approach will help us to understand the depth of a document even 

before we read it. In this research, we have found out different approaches and algorithms that 

have been used in keyword extraction technique. Conditional random fields (CRF), Support vector 

machine (SVM), NP-chunk, N-grams, Multiple linear regression, Logistic regression, and 

semantic analysis has been used to find out important keywords from a document. Immense 

research shows us that SVM and CRF gives better results where CRF accuracy is greater than 

SVM based on F1 score (The balance between precision and recall). According to precision, SVM 

shows better result than CRF. But, in case of recall, logit shows the greater result. Semantic relation 

between words is also another key feature in keyword extraction techniques. Semantic analysis is 

very effective field in natural language processing and using semantic relation, it is possible to 

find out the relation between words as well as between the lines. In this thesis paper, we have used 

semantic analysis and processing the documents to find out the important keywords from 

documents.  

Index Terms: Natural Language Processing (NLP), Semantic Analysis, TextBlob, NLTK, POS-

tagging, N-grams, Keyword, Extraction, Documents  
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CHAPTER 1 

 

1.1 Introduction 

Keyword extraction is one of the most important techniques for data analysis. The main task of 

important keyword extraction is to extract a specific set of words or keywords that can highlight 

the main content of the document. Automatic indexing, automatic summarization, automatic 

clustering, automatic filtering, topic detection and tracking, information visualization etc. are the 

basic data mining applications related to keyword extractions [1]. One of the important methods 

is statistical approach which is used to identify the keywords based on statistical data. It does not 

require any training data. Some common approaches are word co-occurrence, PAT-tree, lexical 

analysis and syntactic analysis which is term frequency and N-grams [2]. Turney (2000) 

introduced the automatic keyword extraction which is considered as a supervised machine learning 

task. Also GenEx is proposed by zhang as a machine learning approach and for its execution, 

vector machine and genetic algorithm have been used. Kupiec, Pedersen, and Chen (1995), Teufel, 

and Moens (1997) used sentence level features to classify important sentences. Word frequency 

also used by Kupiec for the classification task. Barzilay and Elhadad (1997) have shown that the 

features based on lexical chains are good features for text summarization. Turney made a 

comparison between genetic algorithm and C4.5 decision trees for this task and decided that 

genetic algorithm provides better results than decision tress. Genetic method solves both 

constrained and unconstrained optimization problems based on a natural selection process and its 

main task is to divide a population into individual solutions. C4.5 generates a decision tree to be 
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used for classification. In [3], conditional random fields have been used to extract keywords in a 

new probabilistic model for segmenting and labeling sequence data. In the next section, we 

mentioned different algorithms to be used in the keyword extraction field and then in chapter 3, 

we discussed our selected approach and key concepts along with that. At the end of our paper, 

results, discussions, future works and references are given. 

 

1.2    Motivation 

In research, a lot of documents, journals, and papers needs to be processed to find out key 

information. In sentimental analysis fields, keywords defines the core information of the 

documents. Data analysis requires huge amount of processing in order to identify relative 

information. At present it is almost impossible to keep track of similar type of documents, journals 

or research papers altogether. And to process all the words in the documents to find out if they are 

same or equal importance. Moreover, detecting relevant articles would be slow and time 

consuming. By extracting keywords from the documents would be a sufficient approach to keep 

track of similar type of journals, articles or documents. Many algorithm or approach has been 

introduced to extract keyword from documents. Term frequency, POS-tagging, semantic relation, 

Support vector machine, C4.5 decision tress, Conditional random fields etc. are already introduced 

in this field and all approaches has shown better results in extracting keywords but to increase the 

precision and recall, relation between words and sentences needs to be captured carefully. All these 

approaches and many possibilities motivates us to work with this topic. We believe that getting 

better result of extracting keywords from documents is possible using various kinds of methods 

together and applying it in different fields where lot of data processing is required.   
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1.3 Literature Review  

Keywords can be viewed as a shorten version of documents. Important keywords can be utilize for 

document retrieval, webpage retrieval, text mining etc. Keyword extraction follows different 

phases and in [2], Pre-Processing Phase: unification and removing Stopwords has been used and 

AAS (Attention Attractive Strings) as keywords. Post-Processing phase use different efficient 

algorithms to find the keywords. In many papers, word occurrence has been considered as one of 

the most important features. Probability of KWNA (threshold), EPKLN and EPKRN have been 

used to minimize the threshold of words co-occurrences [2]. KWNA, EPKLN and EPKRN is a 

probabilistic term which identifies the number of keywords using AAS. AAS is a procedure that 

compare words to a co-occurrence word. Here, in the topic, eight keywords are extracted from 

each document as initial list of keywords and then one or two of them are removed using proposed 

post-processing method and 800 datasets have been used [2]. In keyword, NP-chunks give a better 

precision than n-grams with adding POS-tagging as an additional feature [4]. The number of words 

and the frequency of a noun phrases, as well as the frequency of the head nouns is used by Barker 

and Cornacchia (2000) to determine the keywords from documents. Daille (1994) applied 

statistical filters on the extracted noun phrases to determine the keywords. In [4], study showed 

that term frequency is the best filter candidate in keyword extraction technique. N-grams technique 

removed non-alphanumeric characters that are not keywords in the training dataset. Numbers were 

removed if they appeared separately and proper nouns were kept. In NP-chunks, nouns contain the 

content of the documents and manually assigned keywords are happened to be noun or noun phrase 

with objective. POS-tag patterns shows tagging the word with proper parts of speech such as 

ADJECTIVE NOUN (singular or mass) NOUN (singular or mass), ADJECTIVE NOUN (plural), 
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NOUN (plural) etc. From the result, it is shown that N-grams with POS-tag has high F-score [test 

accuracy] and Chunking with POS-tag has high precision as well as Pattern without POS-tag has 

high recall [4]. In [5], documents were split into words and processed to find out the noun, verb 

and phrases as keywords and the process of word splitter is 5 different steps as word splitter 

initialize, POS-tagging, place and person’s name identified, restart word splitter and restart the 

above steps. Stop words have been removed in the process. ICTCLAS (Institute of Computing 

Technology, Chinese Lexical Analysis System) uses semantic analysis to improve the accuracy of 

word splitter. ICTCLAS comprises word dissection, Parts-Of-Speech tagging and unknown words 

recognition. In keyword extraction technique, authors can set keywords for their documents and 

those might or might not be occurred in the text. As mentioned before, lexical text chains are 

effective features for summarization and to make lexical chains, word senses and semantic 

relations between words should be known [6]. WordNet is used for lexical chain building 

algorithm and the WordNet can be used for lexical chain builder to synonym, hypernym/hyponym 

and meronym. Occurrence of words in the documents is key feature in different techniques of 

important keyword extraction. And it could be viewed as first occurrence in the text, number of 

occurrence of the words in the text and the last occurrence of the words. C4.5 algorithm used with 

different features which decreases the variance and increase the accuracy of extracting keywords 

from the documents [6]. The lexical chain features improve the precision significantly in the 

keyword extraction process.  
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1.4    Thesis Outline 

Chapter 2 

 In this chapter we have discussed different effective approaches that show better results in 

keyword extraction field. 

Chapter 3 

This chapter reviews natural language processing and python toolkits we chose to develop 

our keyword extraction procedure. 

Chapter 4 

It includes the methodology that we used to develop our keyword extraction procedure. 

Chapter 5 

 It contains Semantic analysis and relations along with the discussion of the overview of 

our selected approach. 

Chapter 6 

 In this chapter, we demonstrate the implementation phase of our approach. 

Chapter 7 

 In this chapter, we displayed the implementation results and comparison with other 

approaches. 

Chapter 8 

 We discussed conclusion along with future work. 
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CHAPTER 2 

 

2.1    Conditional Random Fields:  

Sentence segmenting and labelling is an application of conditional random fields (CRF). It is used 

in keywords extraction that showed better result than the other approaches. The main approaches 

of this algorithm is, preprocessing and features extraction, CRF model training, and CRF labeling 

and keyword extraction, results evaluation [3]. In [3], CRF++ tool with POS-tag is used to extract 

keywords from the documents. 

 

 

 
Figure 2.1 Graphical representation of CRF with preposition template. Prepositions are 

connected to the candidate trajectors and candidate landmarks [noun phrases]. Factors occur as 

black squares. 
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2.2   SVM, MLR and Logit: 

Support vector machine (SVM), multiple linear regression (MLR), logistic regression (logit) has been used 

in this approach along with TF*IDF (Term frequency and inverse document frequency) as baseline to 

extract keyword from the documents [3]. SVM is supervised learning process which categorizes other 

inputs and produce an optimal output. And the result shows that SVM and CRF gives better results where 

CRF accuracy is greater than SVM based on F1 score. According to precision, SVM shows better result 

than CRF. But, in case of recall, logit shows the greater result. Logistic regression model displays better 

result than multiple linear regression model in the task of keyword extraction [3]. As mentioned for future 

works, conditional random fields and semantic relation between keywords to perform on the greater number 

of texts. 

 

2.3   Statistics, Machine and Semantic Learning: 

Keyword or Keyphrase extraction could be categorize into three category: statistics, machine learning, and 

semantically matching. P. Turney developed Extractor and GenEx which is machine learning based 

extraction. TRUCKS is the keyphrase extraction technique between statistical and sentimental approaches 

which shows better results in extracting keyphrases from the documents but also reject actual keyphrases 

[8]. Jordi Vivaldi et.al [8] proposed AdaBoost Algorithm to find higher accuracy of keyphrase extraction 

system which has also some disadvantages and it categorize into two groups, one is linguistic and another 

statistics. In [8], main functions were split into two group, training mode and recovery mode. Training mode 

initialize the main knowledge base and recovery mode recovers the false rejected key phrases thus being 

reevaluated to find out keyphrases from the documents. Statistical methods uses word frequency, term 

frequency, and word co-occurrences which provides some good results. In [10], linguistic features increase 
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the performance of extracting keywords from the documents. Rapid automatic keywords extraction 

(RAKE) used to extract keywords to include a lists of StopWords, phrase delimiters, and word delimiters 

[10]. In RAKE, stop words and phrase delimiters have been used to divide the document text into candidate 

keywords and “stemmer function” which converts all the plural words to singular words, and removing 

suffixes based on different features. Adaptive lesk algorithm model will calculate the word-to-word 

similarity for all word pairs [11]. Statistics-based methods such as Bayesian, K-Nearest Neighbor, and 

Expectation-Maximization. As mentioned before in both statistical and machine learning approach, TF 

(Term frequency), ITF (Inverse Term Frequency), IDF (Inverse Document Frequency), position of word in 

document, position in paragraphs, position in sentences, modified TF, occurrence in first and last 

paragraphs, occurrence in abstract, headings, figures, and tables have been used. In Keyword extraction 

techniques, these approaches provide an essential impact on huge data set analysis, text analysis, and 

document summarization etc. fields. 

 

2.4   Keyphrase Extraction Approach:   

KEA (keyphrase extraction approach) used a machine learning methodology based on naïve Bayes decision 

rule [9]. TF-IDF scores can be used to differentiate between Keyphrase and non-Keyphrase. In [9], noun 

factors are determined by its frequency in the document, its composition and how specific these words and 

sub-phrases are in the domain of the document predefined as domain specific keywords or keyphrases in 

the database. 

Keywords extraction methodologies can be categorize into two features, quantitative and qualitative. 

Qualitative techniques based on semantic relation [12]. Semantic relatedness supports many relations such 

as Hypernym, Hyponym, Holonym, Meronym, Troponym, and Antonym. All these approaches have been 

applied in this field and get results under different methodologies. 
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CHAPTER 3 

 

3.1    Natural Language Processing 

Interactions between human language and computers is called Natural Language Processing. NLP 

is a way for computers to analyze, understand, and derive meaning from human language in a 

smart and efficient way. By utilizing NLP, developers can organize and structure knowledge to 

perform tasks such as automatic summarization, translation, named entity recognition, relationship 

extraction, sentiment analysis, speech recognition, and topic segmentation. 

NLP has open source libraries and some of them are mentioned below: 

 Apache OpenNLP: a machine learning toolkit that provides tokenizers, sentence 

segmentation, part-of-speech tagging, named entity extraction, chunking, parsing, the 

coreference resolution system and more. 

 

Figure 3.1 Coreference 

 

 Natural Language Toolkit (NLTK): A Python library that provides modules for 

processing text, classifying, tokenizing, stemming, tagging, parsing, and more. 
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 Stanford CoreNLP: A suite of NLP tools that provide part-of-speech tagging, the named 

entity recognizer, sentiment analysis, and more. 

 

Figure 3.2 Name Entity Recognition 

 

Some Application of NLP has given below: 

 Automatically summarize a document, exacting topic sentences from text analysis. 

 Extracting keyword topic tags from a document using LDA (Latent Dirichlet Allocation), 

which determines the most relevant words from a document.  

 Sentiment analysis etc. 
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3.2     Natural Language Toolkit:  

NLTK is a leading platform for building Python programs to work with human language data. It 

provides easy interfaces over 50 corpora and lexical resources such as WordNet and text 

processing libraries for classification, tokenization, stemming, tagging, parsing and semantic 

reasoning etc. In this research, we used different modules from NLTK toolkit.  

NLTK libraries need to be imported in order to use its different modules. Some of them are 

described below: 

 Tokenize and POS-Tagging 

In that process, texts are being processed and tokenized to separate the words and then tag 

the word with their corresponding pasts of speech.  

 

Figure 3.3 Example of Tokenize and POS-tagging 

 

 Identification of Name Entities 

By using NLTK toolkit, words in the text being tagged by NLTK method and use 

nltk.chunk.ne_chunk(tagged) method to find out the named entities. 
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Figure 3.4 Named Entity Identification 

 

 Parse Tree 

Using treebank of corpus interface from NLTK toolkit, a text file can be represented as a 

tree after being processed by POS-tagging. 

 

Figure 3.5 Parse Tree 
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3.3     TextBlob: Text Processing 

TextBlob is a python library for processing textual data. It provides a simple API for simple natural 

language processing tasks such as part-of-speech tagging, noun phrase extraction, sentiment 

analysis, classification, translation, and more. This is similar to NLTK toolkit and provides the 

same and some more advanced modules as well. In this research, we use N-grams and sentence 

making modules from TextBlob.  

Some modules from TextBlob are given below: 

 Create TextBlob and Noun Phrase Extraction 

To create TextBlob, textblob must be imported and using noun_phrase module, noun 

phrases could be found from a text file.  

 from textblob import TextBlob 
 Wiki = TextBlob("Python is a high-level, general-purpose programming 

language.") 
  wiki.tags 
 [('Python', 'NNP'), ('is', 'VBZ'), ('a', 'DT'), ('high-level', 'JJ'), ('general-purpose', 

'JJ'), ('programming', 'NN'), ('language', 'NN')] 
 wiki.noun_phrases 
 WordList(['python']) 

 

Figure 3.6 Noun Phrase Extraction 

 

 Wordlists 

A WordList is just a Python list with additional methods. 

 
Figure 3.7 Wordlists and pluralize  
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 Word Frequency 

In order to find a word frequency from a text, word_coutns module could be used and it 

will return the number of occurrence of the specific word.  

 

Figure 3.8 Word Frequency Calculation 

 

 Sentiment Analysis 

The sentiment property returns a namedtuple of the form Sentiment (polarity, subjectivity). 

The polarity score is a float within the range [-1.0, 1.0]. The subjectivity is a float within 

the range [0.0, 1.0] where 0.0 is very objective and 1.0 is very subjective. 

 

Figure 3.9 Sentiment Analysis of text 
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CHAPTER 4 

 

4.1    Term Frequency 

Term frequency is calculating the occurrence of words in the text file. After processing the 

documents, we detect the term frequency of every words that plays a big role in keyword extraction 

technique. In this thesis, we used NLTK toolkit for calculating term frequency of every words.  

Term frequency of a document has shown below:  

Document: 

“Harry Potter is a series of fantasy novels written by British author J K Rowling. The novels 

chronicle the life of a young wizard, Harry Potter, and his friends Hermione Granger and Ron 

Weasley, all of whom are students at Hogwarts School of Witchcraft and Wizardry. The main 

story arc concerns Harry's struggle against Lord Voldemort, a dark wizard who intends to become 

immortal, overthrow the wizard governing body known as the Ministry of Magic, and subjugate 

all wizards and Muggle.” 
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Coding Implementation 

 

Figure 4.1 Term Frequency Calculating Implementation 

Table 4.1 Term Frequency Calculation 

Words Frequency 

novels 2 
wizard 3 
Potter 2 
friends 1 
magic 1 
dark 1 

immortal 1 
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4.2    Stemming 

In the documents, every words needs to be processed to find out the keyword. Because of the 

words formation, the system could miss out same word. By stemming the words which means 

removing the suffixes and plural to singular words, the system could determine the same word and 

their relation among the sentences and occurrence in the documents. 

Stemming words from a document has shown below:  

Document: 

“Harry Potter is a series of fantasy novels written by British author J K Rowling. The novels 

chronicle the life of a young wizard, Harry Potter, and his friends Hermione Granger and Ron 

Weasley, all of whom are students at Hogwarts School of Witchcraft and Wizardry. The main 

story arc concerns Harry's struggle against Lord Voldemort, a dark wizard who intends to become 

immortal, overthrow the wizard governing body known as the Ministry of Magic, and subjugate 

all wizards and Muggle.” 
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Coding Implementation 

 

Figure 4.2 Stemming 

 

Table 4.2 Stemming of words in Documents  

Before Stemming After Stemming 
novels novel 
friends friend 
fantasy fantasi 
intends intend 

concerns concern 
wizards wizard 
students student 
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4.3    Parts of Speech Tagging 

Understanding the words relation between sentences is important. Mostly nouns or adjective 

contains key information of the documents. In order to efficiently analyze of the words, the system 

will POS-tag of every words in the documents which it will define the words parts of speech. 

In this thesis, we used NLTK toolkit for POS-tagging in the documents. 

 

Figure 4.3 Universal Part-of-Speech Tagset 

 

POS-tagging words from a document has shown below:  

Document 

“Harry Potter is a series of fantasy novels written by British author J K Rowling. The novels 

chronicle the life of a young wizard, Harry Potter, and his friends Hermione Granger and Ron 

Weasley, all of whom are students at Hogwarts School of Witchcraft and Wizardry. The main 

story arc concerns Harry's struggle against Lord Voldemort, a dark wizard who intends to become 

immortal, overthrow the wizard governing body known as the Ministry of Magic, and subjugate 

all wizards and Muggle.” 
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Code Implementation 

 

Figure 4.4 POS-tagging 

 

Table 4.3 POS-tagging words in Documents  

Words POS-tagging 
harry NN 

written VBN 
young JJ 

concerns NNS 
chronicle VBP 

british JJ 
life NN 
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4.4    N-grams 

N-grams of texts are being used frequently in text mining and natural language processing tasks. 

It is basically a set of co-occurring words within a given document and when computing N-grams, 

we move one or more words forward. It depends on the number given in the N-gram calculation. 

N-grams of a sentence has shown below: 

Coding Implementation 

 

Figure 4.5 N-grams [1] 

 

Result of N-grams 

 

Figure 4.5 N-grams[2]  
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4.5    StopWords 

Documents contains grammatical words and other supporting words or POS to complete the 

sentences which doesn’t contains any core information of the documents. In order to increase the 

processing speed, the system will remove the StopWords from the documents at the start of the 

procedure. In the selected topic, we collected a collection of stop words which contains almost 300 

stop words. During the process of a document, stop words has been removed for further 

implementation procedure.  

Removing stop words has shown below: 

Document 

“Harry Potter is a series of fantasy novels written by British author J K Rowling. The novels 

chronicle the life of a young wizard, Harry Potter, and his friends Hermione Granger and Ron 

Weasley, all of whom are students at Hogwarts School of Witchcraft and Wizardry. The main 

story arc concerns Harry's struggle against Lord Voldemort, a dark wizard who intends to become 

immortal, overthrow the wizard governing body known as the Ministry of Magic, and subjugate 

all wizards and Muggle.” 

Stop Words 

[‘is’, ‘a’, ‘of’, ‘by’, ‘the’, ‘and’, ‘his’, ‘all’, ‘are’, ‘at’, ‘main’, ‘to’, ‘as’] 
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CHAPTER 5 

 

5.1    Semantic Analysis 

Semantic relatedness can be viewed as many relations such as Hypernym, Hyponym, Holonym, 

Meronym, Troponym, and Antonym. It is shows the relation between words or meaning of words 

at word level as well as meaning of sentences and keyphrases at sentence level. Using semantic 

relation between words will be a key feature in the system because it can provide meaning to a 

word that will help to identify the keywords from the documents.  

 

 

Figure 5.1 Semantic Relation 
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Semantic relation: 

In figure 5.1, there is two relation [relation friends] and [relation wizard] mentioned between Harry 

Potter, Hermione Granger and Ron Weasley. In the second sentence, he means the Harry Potter 

and friends word connect him with Hermione and Ron. In that case Harry is a wizard and so his 

friends will be wizards too. In semantic analysis, words to words or sentence to sentence semantic 

relation could be found. By using semantic relation, important keyword could be detected from 

the documents.  

 

Table 5.1 Semantic relation table of figure 5.1 

Words Relations 

Harry Potter Wizard 

Harry Potter He 

Harry Potter Friends 

Friends Hermione and Ron 

Hermione and Ron Wizard 

 

By using semantic relation, the important keywords would be “Wizard” and “Friends” which 

makes the relation between the Nouns [Figure 5.1]  
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5.2    Overview of Our Approach: 

By doing immense research, we have found out different approach in natural language field related 

to keywords extraction technique. From various methods, semantic relation caught our eyes and 

we developed a complete different approach to extract keywords from the documents.  In our 

approach, we process 500 documents and remove the StopWords at first stage. Then POS-tagging, 

N-grams, calculating the term frequency of every words from the documents. We separate the 

nouns and select half of them according to their highest term frequency and made nouns to nouns 

relation which means if there is more than one noun in a sentence, they are connected to each other. 

And made nouns to words relation which denotes except noun, rest of the words will be placed 

under the nouns that appears in the same sentence. We also did the stemming in order to select the 

keywords and separate the WH questions sentence to give them higher priority. In WH question 

sentence, it denotes something important that relates to the whole documents. We selected 8 

keywords from the documents along with N-grams which if there is a continuous words sequence 

then it will be count as a keyword by using N-grams (2).  
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Figure 5.2 Flowchart of our approach 



 

27 
 

 

 

CHAPTER 6 

 

6.1    Documents  

We collected 500 documents from different Books and Journal papers to continue our research 

works.  

Sample Document: 

 

 

Figure 6.1 Document-1 
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Figure 6.2 Documents-2 

 

 

6.2    StopWords 

After processing the documents, we remove the StopWords form every document. We collected 

the StopWords from various sources.  

 

Figure 6.3 StopWords 
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6.3    N-grams: 

After removing the StopWords from the sentence and separate the sentence by processing the 

documents, we use the N-grams to make phrase with the size 2. We use TextBlob to implement 

the N-grams modules.  

Coding Implementation: 

 

Figure 6.4 N-grams Implementation 

Result: 

This is the result of [Figure 5.3 Document-1] 

 

Figure 6.5 Result of N-gram(n==2) 
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6.4    POS-tagging: 

In the next task, we have done POS-tagging and separate Nouns from the document to continue 

our implementation. 

Coding Implementation: 

  

Figure 6.6 POS-tagging implementation 
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Result: 

This is the result of [Figure 5.3 Document-1] 

 

Figure 6.7 Result of POS-tagging 

 

 

6.5    Term Frequency 

In the next step, we calculated the term frequency of every words from the documents and used it 

as a key feature in our thesis work. 
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Code Implementation: 

 

 

Figure 6.8 Term frequency Implementation 
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Result: 

This is the result of [Figure 5.3 Document-1] 

 

Figure 6.9 Result of term frequency 

 

6.6     Stemming: 

Some keywords could be missed out because of plurals and –ing postfix and so on. In order to 

avoid the circumstances, we also implement the stemming module using NLTK. 

Coding Implementation: 

 

Figure 6.10 Stemming Implementation 
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Result: 

This is the result of Nouns from [Figure 5.3 Document-1] 

 

Figure 6.11 Result of stemming 

 

 

6.7    Nouns to Nouns and Words Relation 

In our thesis, we create a different approach based on semantic relation between words and 

sentences. We select the nouns from the documents and take them as heart of the sentence and 

crate the relation between nouns to nouns and words. Using the relation, we extract 8 keywords 

from the documents using TF.  
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Graphical representation of Nouns to Nouns and Words relation: 

This graph is based on the [Figure 6.1 Document-1] 

 

 

Figure 6.12 Graphical Representation of relations 
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Coding Implementation:  

 

Figure 6.13 Relations Implementation 
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6.8    WH relations 

If there is any WH questions in the documents then it will get higher priority and have a high priority section 

to select keywords from the documents using TF. 

Coding Implementation: 

 

Figure 6.14 WH relation Implementation 

 

List view of WH related words from the documents shown below: 

 

Figure 6.15 WH relations 
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CHAPTER 7 

7.1    Implementation of keywords extraction 

We select 8 keywords from the documents. By making the relation between Nouns to Nouns and 

Words, the whole implementation stage is ready to extract keywords from documents which 

denotes the depth of a text document.  

Procedure of selecting keywords are given below:  

 3 keywords select from the Nouns to Nouns relation: 

 

Figure 7.1 Implementation of 3 Keywords selection from Nouns to Nouns relation 
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 3 keywords select from the Nouns to Words  relation: 

 

Figure 7.2 Implementation of 3 Keywords selection from Nouns to Words relation 
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 2 keywords selection from WH questions relations: 

 

Figure 7.3 Implementation of 2 Keywords selection from WH questions relation 

 

If there is WH question in the documents then rest 2 words will be select from Nouns to Words 

relation and we prioritized the POS-tagging as NN>JJ>VBN for this thesis implementation.  
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7.2    Results 

In this section, we will show some documents and their corresponding keyword extraction results 

using our selected approach. 

 

Figure 7.4 Document-1 

 

 

 

Figure 7.5 Document-2 
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Figure 7.6 Document-3 

 

 

Figure 7.7 Document-4  

 

 

 

Figure 7.8 Document-5 
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Table 7.1 Important keywords extraction from documents 

 

  Import Keywords from Documents   

Document-1 Document-2 Document-3 Document-4 Dcoument-5 

precision search wizard structure reason 

keyword extraction algorithm harry analysis leaves keyword 

phase tweak potter syntax lexical chains 

methods ones expanded muggles tokens lexical c used 

farsi set novels input text features based 

proposed selected students sequence words 

human new hermione lexical lexical 

attractive general british right supervised 

 

 

In the selection of keywords, we used N-grams(n==2) which gives a phrase of two words and we 

consider it as a keyword in process of selecting 8 keywords from the documents.  
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7.3     Comparison with other approaches or Toolkits  

We named our approach as JEx and in this section we are going to compare our results with other 

toolkits. In the comparison, every approach use POS-tagging, stemming, TF terms. Cortical.io 

used semantic fingerprint to denote the identity card of a single concept. It characterizes in a 

unique, descriptive way the meanings associated with that concept.  In that approach, words are 

being converted into their semantic fingerprints and it is unique for any words, documents etc. In 

our thesis work, we developed a new approach and it is called as semantic relation between Nouns 

to Nouns and Words along with other NLP tasks.  

 

Table 7.2 JEx vs NLTK vs Cortical.io vs keywordextraction.net toolkit on Document-1: 

                                 Import Keywords from Document-1  

JEx NLTK Cortical.io keywordextraction.net 

precision extraction keyword keyword extraction 

keyword extraction precision precision extraction method 

phase keywords extraction evaluates candidate  

methods ones methods recall probability theorem 

farsi attractive methods automatic keyword 

proposed automatic Phase extraction task 

human improve ones evaluation function 

attractive usually criterion automatic keyword 
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Table 7.3 JEx vs NLTK vs Cortical.io vs keywordextraction.net toolkit on Document-2: 

                                 Import Keywords from Document-2  

JEx NLTK Cortical.io keywordextraction.net 

search search node goal test 

algorithm node nodes slight tweak 

tweak path search new path  

expanded general algorithm nodes 

set breadth-first queue root nodes 

selected new path such path 

new expanded root general template 

general nodes complexity graph search algorithm 

 

Table 7.4 JEx vs NLTK vs Cortical.io vs keywordextraction.net toolkit on Document-3:  

                                 Import Keywords from Document-3  

JEx NLTK Cortical.io keywordextraction.net 

wizard wizard harry potter main story 

harry potter rowling J k rowling 

potter ron novels hermione granger 

muggles novels wizards young wizard 

novels young hermione novels chronicle 

students overthrow magic struggle 

hermione main wizardry british author 

british novels witchcraft fantasy novels 
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Table 7.5 JEx vs NLTK vs Cortical.io vs keywordextraction.net toolkit on Document-4: 

                                 Import Keywords from Document-4  

JEx NLTK Cortical.io keywordextraction.net 

structure structure syntax lexical analysis 

analysis leaves text input tree structure 

syntax syntax tree list characters 

tokens lexical tokens parsing important syntax tree 

input text lexical tokens syntax tree text 

sequence  right structure form structure tree 

lexical interior analysis interior nodes tree 

right leaves nodes right sequence  

 

Table 7.6 JEx vs NLTK vs Cortical.io vs keywordextraction.net toolkit on Document-5: 

                                 Import Keywords from Document-5  

JEx NLTK Cortical.io keywordextraction.net 

reason text keyword decision tree 

keyword extraction extraction learning task uses 

lexical chain keyword words machine learning 

c used features phrases keyword extraction 

feature based lexical chains learning task 

words different baseline extraction problem 

lexical indicative problem text summarization 

supervised build results keyphrase extraction 
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Figure 7.10 Percent of Matched Keywords  
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Analyzing the comparison between 3 selected toolkits with our approach, we have found that 

matching keywords ratio is around 60%. This is a wide fields where keywords could be different 

depending on the text. Some keywords might show the exact depth of the documents as well as 

some other words might do the same. So we could say that our approaches shows convincing 

results by the statistics of comparison with 3 different approaches along with ours.  
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CHAPTER 8 

 

8.1  Conclusion and Future Work 

 
The aim of this research is to find out the important keywords from the documents to help us save 

a huge amount of time from doing unusual research behind massive documents. We became 

successful to achieve our aim and a completely different approach has been presented in the report. 

The key features of our research are the specific use of Term frequency, POS-tagging, Semantic 

relation between words and sentences, and other NLP basic modules. The highlights of the major 

outcomes are that Semantic relation is a productive approach, can be utilized to discover the 

important keywords from the documents. 

 
This research work can be further extended to identify the keywords which could be more accurate 

to detect the content of a document. In our research, we used term frequency but TF-IDF could be 

excellent use of modules to extract from the documents. We selected the Nouns as a heart of the 

sentence but Verb and Adjective also plays a big role. In future, we will consider TF-IDF, verb 

and Adjective along with the present approach to improve accuracy of finding important keywords 

from the documents.  
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