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Abstract: This paper explores several unsupervised appreath@utomatic keyword
extraction using online news articles. After utilig Stanford Parser to extract keywords
and key phrases, SingleRank calculation method emgsloyed to assign specific scores
for key phrases in a single document. After keyp@raxtraction and evaluation, a graphic
structure can be established which is named TSCRxt{Significant Concept
Relationship) structure system. In order to ingegg the effectiveness of the system for
assisting English reading comprehension, a questiom was conducted, and the results
confirm the positive influence of the system.
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1. Introduction

Keywords in a document provide important inforroatiabout the content of the
document. They can help users search easily anded&tether the information was
needed. They can also be used for any text docutitlendr any language processing task
such as text categorization and information re&ieWhen reading documents or papers,
keywords can also be important words marked bysugdter reading, whenever the users
want to review the document or paper, they justineescan these marked words which
will remind them quickly of what the document oppais about.

Many efforts have been made toward keyword extrador text domain, but less
works on how to use them for language learning @ggpSo far, most frequently usage of
keyword extraction is for information retrieval earch engine. Moreover, many existing
researches just compare them with precision andllredich algorithms are better.
Therefore, in this study, we use keywords extractio construct graph structure for
reading assistance. With the intention of bettdicaty, this study chooses to extract
“keyphrase” instead of keywords. The “keyphraselildobe composed with more than
one word including nouns and adjunctions.

When reading documents or papers in English, geaglose first language is not
English usually like to mark words they do not kn@md then use dictionaries to find out
the meanings, which will waste much time. If keyd®wor keyphrases can be extracted
first to construct a meaningful graph structure, tbading comprehension process should
be facilitated. Hence, in this study, we do notyoexktract keyphrases but also calculate
the keyphrase scores and rank them. Before exigak@yphrases, we use Stanford Parser
to parse documents based on POS (part of speedhdlenize, so that we can easily find
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the words we want. In addition, after extractinyerases, we need to determine how
important the keyphrases are by calculating theescdranking the keyphrases can help
choosing the important ones as top keyphrases lanthating the keyphrases which are
not that important. Using top keyphrases to coestguaph structure can help users to read
documents or papers.

2. Literature Review of Keyphrase Extraction

Early research which extracted keyphrase from gleimocument is conducted by
Krulwich and Burkey (1996). They use heuristics athare based on syntactic clues, such
as the use of italics, the presence of phrasescimos headers, and the use of acronyms to
find keyphrases. Mufioz (1996) uses an unsupenigseding algorithm to discover two-
word keyphrases. The algorithm is based on Adagi@gsonance Theory (ART) neural
networks. Barker and Cornacchia (2000) proposen®lsi system for choosing noun
phrases from a document as keyphrases. MihalceaTarali (2004) recommend the
TextRank model to rank keywords based on the cowoence links between words
which make use of “voting” or “recommendations”weéen words to extract keyphrases.
Wan and Xiao (2008), on the other hand, offerss® a small number of nearest neighbor
documents to provide more knowledge to improvelsidgcument keyphrase extraction.
Liu et al. (2009) evaluate the system performanadifferent ways, including comparison
to human annotated keywords using F-measure andlegghted score relative to the
oracle system performance, as well as a novehaltie®e human evaluation.

Supervised machine learning algorithms have besnoduced to categorize
keyphrases. According to Wan and Xiao (2008), “GefiEirney, 2000) and Kea (Frank
et al., 1999; Witten et al., 1999) are two typisgbtems, and the most important features
for classifying a candidate phrase are the frequerra location of the phrase in the
document.” In addition, Medelyan and Witten (20Q@)t forward the system called
KEA++ that enhances automatic keyphrase extradiipmsing semantic information on
terms and phrases gleaned from a domain-spechiesatirus. Nguyen and Kan (2007)
focus on keyphrase extraction in scientific pulilomas by using new features that capture
salient morphological phenomena found in sciemk@éyphrases.

Different from the abovementioned studies, thieaesh uses an unsupervised method for
keyphrase extraction which involves assigning &esal score to each candidate phrase
by considering various features.

3. The Proposed Text-Significant Concept RelationshipT SCR) Structure

Before constructing the graph structure, threessstyuld be followed. The first step is to
parse the paragraph for constructing the gramnee, tand then to find the words
consisting of nouns and adjunctions. Next, nouragés or keyphrases contain nouns and
adjunctions will be calculated. After calculatingetkeyphrases, a certain score will be
acquired for ranking purpose. Third, accordinghe score, the higher the number on the
rating scale, the more important the keyphrasestiaeeeby the graph structure could be
constructed by the important keyphrases in ordessist reading process.

Figure 1 is the graph structure that establishes grocesses which is called Text-
Significant Concept Relationship (TSCR). In thip@a SingleRank analysis method was
used to construct graph structure for reading tasgis.
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Figure 1: TSCR processes
3.1 Stanford Parser

In step 1, over 100 news documents were recruitedtlae paragraphs were parsed using
the Stanford Parser. Later, noun phrases (NP) dmdses containing nouns and
adjunctions were found by applying DFS search deoto generating the grammar tree.

3.2 SingleRank calculation

Step 2 is about how to choose the keyphrasesinglidingleRank calculation method.
Top keyphrases will be selected while low scorepkesgse will be discarded. The
SingleRank value is:

S(vi)=(1—-d)+d *EvjE]n(vi} v e0 ;ﬁ - S(v;)
- 'j_

where S(vi) denotes the one of the score of theplk@ge containing word vi .
Simultaneously, vj denotes co-occurrence with wiij;denotes weight between i and |;
and d represents damping factor which is 0.85. yeketyphrase should be evaluated
because not all high frequency keyphrases are tamoHence, researchers must evaluate
the total scores of the keyphrases and rank theaypltases with top scores were chosen
when the ones with low scores were cut off.
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3.3 Graph structure
Step3 is to establish TSCR structure after choosipgkeyphrases, and then use this

structure to assist reading. The system that aactstthe TSCR graph structure will be
presented in the next section. How to assist rgadit also be discussed.

4. An Implementation of TSCR System
The goal of this research is to extract keyphrasesrank them. Then, top keyphrases will

be selected based on the score to construct TSCRefping users to facilitate reading
process.
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In this phase, the system was implemented acapridirfigure 1 processes. Every
step in the system will be showed after parsing eadulating from paragraphs. The
system has two sections, server and client. Theefas responsible for parsing the
paragraphs, finding the keyphrases, as well asuledicg the keyphrases’ scores and
ranking them. The Client is accountable for showipgragraphs with high score
keyphrases and words. Finally, the TSCR structutle tlie highest score keyphrase will
be demonstrated.

Figure 2 illustrates the server interface whichsists of two parts showing the news
we extracted from The China Post website. SectiateAotes three categories we chose:
“Art & Leisure,” “Health,” and “Sports”. Section Bisplays the list for news titles with
the date and the difficulty level.
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Figure 2: Establish classifies and articles
Figure 3 shows the server interface that higives&eyphrases were parsed from the
paragraphs, so that the keyphrases were idensifidccalculated.
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Figure 3: The sE:ores with keyphrase

Figure 4 shows the client interface which contdimiee parts. Part A is the content of
the chosen news. Part B is the list of words. Ratists the top keyphrases. In this
interface, we can also see the top sentences irpanggraphs. While the red color
indicates top keyphrases, the yellow color reveglssentences.
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Figure 4: Interface with paragraph content, words and keyphrases

Figure 5 is the client interface showing the TSGRicdure composed based on top
keyphrases, and the function of the TSCR structhia is able to assist reading
paragraphs. In this structuserepresents the sentence with one or more keypghveitian.
The main purpose of this structure is to help sttsi¢o improve their English reading
ability, and to understand the meanings quickly.

Figure 5:-TSCR structure

Figure 6 is the client interface illustrating serde hints with TSCR structure. When
moving cursor to the sentence’s icon, the full eeo¢ will appeal including top
keyphrase. Hence, users will have more hints tizeeevhat the paragraph means.

Six=57% | Zx=rz ] = keyphrase Graph

Figure 6: Sentence hint in TSCR structure

5. Experiment with Questionnaire

The system was implemented and the TSCR structaseestablished. Next, we want to
know how effective the system is for helping usarseading English paragraphs. Thirty
users were randomly selected from a university orthern Taiwan as our pilot
participants. A questionnaire was designed to itga®e users’ personal background,
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computer-using experiences, and effectiveness wmiguthe system. The questionnaire

consists of five important questions regarding gi$ire system:

1) After using the system, do you think the systenptuifor you?

2) After using the system, do you think the system icaprove your English reading
ability?

3) After using the system, do you think the systemassist vocabulary learning?

4) After using the system, do you think the systemtsresting?

5) After using the system, do you think it can helpdiag comprehension within the
TSCR structure?

Table 1 reports the statistics of the first questitibbo you think the system helpful for

you?” The result illustrates that over 60% of tisens deem the system helpful for users.

Table 1: statistics for helpfulness of the system

Effective Number Percent Effective Percent AccuriotaPercent
Strongly Disagree 0 0.0 0.0 0.0

Disagree 3 10.0 10.0 10.0

Normal 8 26.7 26.7 36.7

Agree 15 50.0 50.0 86.7

Strongly Agree 4 13.3 13.3 100.0

Total 30 100.0 100.0

Table 2 shows the statistics regarding the seqoiedtion: “Can the system improve
the reading ability?” The result reveals that ov@% of users agree that using the system
can improve their reading ability.

Table 2: statistics for effectiveness of improvingeading ability

Effective Number  Percent Effective Percent  AccuriolePercent
Strongly Disagree 0 0.0 0.0 0.0

Disagree 2 6.7 6.7 6.7

Normal 6 20.0 20.0 26.7

Agree 20 66.7 66.7 93.3

Strongly Agree 2 6.7 6.7 100.0

Total 30 100.0 100.0

Table 3 illustrates the statistics about the d¢iffeaoess of improving vocabulary
learning. Over 80% users agree or strongly agrae uking the system can improve
vocabulary learning.

Table 3: statistics for effectiveness of improvingocabulary learning

Effective Number  Percent Effective Percent AccurtioltePercent
Strongly Disagree 0 0.0 0.0 0.0

Disagree 1 3.3 3.3 3.3

Normal 4 13.3 13.3 16.7

Agree 22 73.3 73.3 90.0

Strongly Agree 3 10.0 10.0 100.0

Total 30 100.0 100.0

Table 4 demonstrates the statistics about “hoer@sting the system is.” Over 60%
users consider the system interesting.
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Table 4: statistics for how interesting the systers

Effective Number Percent Effective Percent  AccurtiafePercent
Strongly Disagree 0 0.0 0.0 0.0

Disagree 1 3.3 3.3 3.3

Normal 10 33.3 33.3 36.7

Agree 15 50.0 50.0 86.7

Strongly Agree 4 13.3 13.3 100.0

Total 30 100.0 100.0

Table 5 presents the statistics regarding howceke the system is to assist reading
within the TSCR structure”. The result exposes Haf7 % of users agree or strongly
agree that using the system can help reading witieiT SCR structure.

Table 5: statistics for the effectiveness of assisg) reading within the TSCR structure

Effective Number  Percent Effective Percent AccurtiofePercent
Strongly Disagree 0 0.0 0.0 0.0

Disagree 1 3.3 3.3 3.3

Normal 6 20.0 20.0 23.3

Agree 20 66.7 66.7 90.0

Strongly Agree 3 10.0 10.0 100.0

Total 30 100.0 100.0

According to the above statistics, we know that slgstem with TSCR structure can
assist reading for users. The users also condidesystem useful because the system can
find keyphrases they could not find out. By emphaythe system, users can figure out the
paragraph outline easily and be able to guess danimgs.

6. Conclusion

In this paper, a TSCR structure for assisting taeling of English was established. This
study is significantly different from most previowsorks. Documents from online
newspaper are selected, and unsupervised machamainig training was used for
analyzing the documents in the system. The top lk&xges chosen by the system were
similar to professor-marked keyphrases. The mdumygtion of using top keyphrases is to
help users to read. However, this research didowtbine another paper for precision and
recall. It merely uses single document for readisgistance. Moreover, a questionnaire
was conducted, and the users confirm the effeatis®f the system.

For the future work, we plan to add other teaghmethods such as grammar structure
and other statement analysis. We also need to dx@@CR structure by turning
document keyphrases into cloud type.
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