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Abstract: Keywords and key phrases are subsets of most relevant
words or phrases that summarize contents of a document while they

Iranian Research Institute
for Information Science and Technology

play a critical role in information and document retrieval. Keyword (IranDoc)

extraction from scientific text is challenging and time-consuming due ISSN 2251-8223

to the technical and multi-subject nature of the text, while the number eISSN 2251-8231

of documents requiring keywords is increasing. There are various Indexed by SCOPUS, ISC, & LISTA

algorithms and methods developed for automatic keyword extraction. Vol. 37 | No. 1 | pp. 197-228
Rapid Automatic Keyword Extraction (RAKE) is a popular algorithm in this Autumn 2021

domain. RAKE’s decisions are based on the observation that keywords https://doi.org/10.52547/jipm.37.1.197
generally contain multiple words and they rarely include stopwords and
words with minimum lexical meanings. Candidate keywords are a set
of single-word or multi-word sequences selected based on the scores
assigned to them by some scoring criteria in RAKE.

In this research, a new modified version of RAKE algorithm is proposed
in which candidate keyword scoring scheme is improved to increase
precision and recall in the keyword extraction process. The proposed
algorithm is to cover some of the main weaknesses of RAKE algorithm,
especially in Persian scientific documents. To study the weaknesses
of RAKE algorithm and evaluating the proposed modified version of
RAKE, a set of metadata of Persian theses and dissertations are used.
The result of test and evaluation of the proposed algorithm confirm
improvement in precision, recall and F-measure.
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We study effectiveness of RAKE in extracting keywords from Persian texts. We find that
RAKE algorithm often extracts long phrases with redundant words on Persian texts, leading
to low accuracy. In this paper, we study sources of scoring inefficiency of RAKE algorithm and
propose an improved version of RAKE algorithm with a novel scoring mechanism. Our scoring
mechanism overcomes some of the weaknesses in RAKE'’s original scoring for Persian texts
and yields better results. Our evaluations on Persian corpus demonstrate that our improved
RAKE algorithm outperforms original RAKE algorithm by extracting more accurate keyword.
Our results show that improved RAKE achieves more than 20% higher precision and recall on
average compared to original RAKE.

Keywords: Keyword Extraction, RAKE Algorithm, Part of Speech Tagging, Natural Language
Processing, Persian Scientific Document
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Algorithm: RAKE

1: procedure start

2:
3:

5:

Text=[] < Input text
preprocessing section
Def Clean()
Text € Clean[Text]
Text € word_tokenize[text]
Pos_tag[text]
Adjective tags = [“AJ","AJe”]
for word in pos_tag[text]:
if word in adjective tags:
lemmatized text.append(word)
processing section
Wanted_pos=[“N","AJ”,"AJe”,"Ne”]
Partitioned phrases=[] < partitioned lemmatized text using stopwords
for phrase in phrases:
for word in phrase:
frequency[word]+=1
degree[word]+=len (phrase)
word_score[word]=degree[word]/frequency[word]
phrase_score+=word_score[word]
print phrase_scores

6: End procedure
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