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Abstract

Keyword extraction is an important tool for summarizing research content and searching related literature. As
technological advancements and specialization expand the scope and depth of research documents, keyword extraction
becomes crucial for identifying core research themes. However, traditional keyword extraction methods have
limitations in fully understanding the overall context and complexity of research content, and they can be particularly
challenging for users without expert knowledge to assess the accuracy and relevance of the extracted keywords. This
paper proposes a refined methodology considering the attributes of keywords using a Large Language
Model(LLM)-based prompt approach. By adding attributes and explanations to keywords, we analyze their accuracy
and significance in terms of intent, role, and structure, and conduct experiments to verify their impact on the
keyword refinement process. The results show that this method improves keyword accuracy and relevance compared
to traditional approaches, offering a better understanding and summarization of complex research content.
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Table 1. Keyword attribute classification type

Keywords indicating the main
(Meterials & Sample) |substance, organism, or
compound used in the study

Keywords related to
experiments, measurements,
analytical methods, numerical

(Research Technique

& Equipmen) ratios, concepts, or specific
equipment used in the study
. . Keywords that describe the
(Physical/Chemical . ) ;
Propertie) physical/chemical properties of

the substance being studied

Keywords related to specific
(Processes & processes or reactions observed
Reactions) (used) in research, or scientific

reactions

Keywords that indicate how
(Applications & Uses) |research results or findings can
be used

Keywords that indicate a specific
(Time & Chronology) |time or era covered by the
study

Keywords representing topic
information covered in the study

Keywords that refer to a specific
area or place where research or
experiments were conducted

(Topic)

(Site & Facility &
Environment)
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Table 2. Example prompt with intent element

Points vary depending on whether intent element is

included or not

- “The purpose of this work is to” : Clearly present work
purpose

“explain why based on information found in the abstract”
- Request for explanation of reason for classification

Prompt results that do not|Prompt result with intent

contain intent elements  |element
1. Research Technique & ngﬁgrsr?:nrtc'h Technique &
Equipment: " '

= fluorescence fluorescence

chemosensor: This term
implies a type of equipment
or method being utilized to
detect the presence of
certain ions based on
fluorescence.

chemosensor' — This is a
technique or tool used to
detect or measure the
presence of substances
through fluorescence.

2. Processes & Reactions:
- ‘excited-state 2. Processes & Reactions:
intramolecular proton transfer| - excited-state
(ESIPT)' - This refers to a |intramolecular proton transfer
specific process that occurs |(ESIPT): This represents a
within the chemical structure |specific process or reaction
(intramolecular) that is being |that occurs within the
inhibited by cation-induced  |chemosensor when
interactions to cause interacting with ions.

fluorescence changes.
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Table 3. Example prompt with role element

Points that vary depending on whether role elements
are included or not

- “As a research abstract analyst, you are responsible
for” : Specify roles to be performed

- “The validity of each classification must be made clear
based on the contents of the abstract’2} "You should
include which part of the abstract each keyword connects
to, or, if not, why” : Emphasis on role performance

Prompt results that do Prompt results with role
not contain role elements |elements

1. »fluorescence*+: Highly |1. *fluorescence** — This
relevant because the key  |keyword refers to the light
functional attribute of the  |emitted by a substance
chemosensor is its when it has absorbed light
fluorescence behavior upon |or other electromagnetic
interaction with certain radiation. It is a principle
metal ions (Cu2+ and characteristic of the

Zn2+). Fluorescence chemosensor being studied
quenching and ratiometric  |for its reaction to Cu2+ and
change are the primary Zn2+ ions.

observations used to detect - Category:

these ions. Physical/Chemical Properties

2. »chemosensor+ - This
term represents the main
subject of the study, which
is a device or substance
specifically designed to
detect the presence of
particular elements or
compounds —in this case,
the bisthiazole chemosensor
that detects Cu2+ and Zn2+
ions.

- Category: Materials &
Sample

2. =chemosensor+: This
keyword is directly relevant
to the research because
the abstract describes the
development of a new
bisthiazole chemosensor. It
is essentially the main
subject of the study,
indicating the role of the
new compound in sensing
specific cations through
fluorescence changes.
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Table 4. Example prompt with components

Points vary depending on whether components are

included or not
- “Keyword: Attribute Type -

Reason” : Establish clear

criteria for organizing analysis results

Prompt results with no
components included

Prompt results with
components

1. =fluorescence
chemosensor= — Research
Technique & Equipment:
This combined keyword
reinforces the mentioned
technique and equipment
(chemosensor) specifically for
the purpose of detecting
changes in fluorescence.

1. fluorescence chemosensor:
Research Technique &
Equipment - It refers to a
specific device or tool that
measures or detects
fluorescence to sense
chemical changes.

2. =ratiometric change** —
Physical/Chemical Properties:
This might refer to a
change in the ratios of
fluorescence intensity at two
different wavelengths. It is a
property observed when the
chemosensor interacts with
Zn2+ jons according to the
abstract.

2. ratiometric change:
Physical/Chemical Properties
- This describes a change in
the ratio of two properties (in
this case, likely fluorescence
intensities at different
wavelengths) that is used to
measure something, which in
this context, is a physical
property measurement.
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Table 5. Experimental results according to prompt
engineering

Precision | Recall | Precision| Recall
(P@10) | (R@5) (P@5) (R@5)

Basic KBIR 0.16 0.13
+ Intent
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+ Role
element 0.09 0.19 0.26 0.19
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