SH27 BE M 85t =27

Journal of The Korea Society of Computer and Information
Vol. 29 No. 10, pp. 11-19, October 2024
https://doi.org/10.9708/jksci.2024.29.10.011

Research on Constructing a Sentiment Lexicon for the F&B Sector

based on the N-gram Framework

Yeryung Moon*, Gaeun Son*, Geonuk Nam#*, Hanjin Lee**

*RA, School of ICT & GE, Handong Global University, Pohang, Korea
**Professor, School of Creative Convergence Education, Handong Global University, Pohang, Korea

[Abstract]

Online and mobile reviews strongly influence consumer behavior, especially in the service industry,
and play a key role in determining customer retention and revisit rates. Systematically analyzing the
information in these reviews can effectively assess how they directly influence customers' purchase
decisions. In this study, we applied the existing KNU sentiment dictionary to food and beverage (F&B)
review data to build a customized sentiment lexicon using N-grams based on about 10,000 reviews.
Comparing its performance with the existing dictionary, we found that the sentiment lexicon generated
using the 1-gram, 2-gram, and 3-gram models had the highest accuracy, precision, recall, and FI scores.
These results can serve as a powerful business support tool for SMEs in the F&B and grocery

shopping sector, also be used to predict customer demand for technology and policy.
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I. Introduction
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II. Preliminaries

1. Problem Definition
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Table 1. Comparison of Sentiment Scores Using
General and Customized Dictionaries

General Dictionary Customized Dictionary
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2. Related works
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Table 2. Related works review [9-11]

Classified online
reviews

Co-occurrence

Korean Stopword network
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2.3 Categorization

W22 F&B YAtgol 78 2jRE S3l 4]
A REEol ARG olsfshe o A ogg dch =
5], HAEF At sEekd 9ARIE ARgste 2R
of clofet 5312 of FESP At BRskE o] U
2jolc}. of2igt Wetoli] £ AT 2ol RolA &
o NgRU T ClolEle] ZgRNS ol e

el 7H“£% ‘3!%63 ?:W*P‘U 79.%% AR L],
}\

r I[‘
of, &
T o

31 A5 ATl ol

2 91 ek olol] Al Aot

ol Tl 242 £R512 2l &
A9 4 9L HoE o,

oJF A7 FEE 2 BAdM Awa 2Al2 1]

25t} o|ejst EAF

A7 2R dloleld) 2y JHIE o
A egel uixgs Atm A

—r‘

L.
7]%7(4 E?‘ﬂ-ﬂﬂ& 7;1]

e
of -

re o
ru
2

o x4
ol o
= rlg A=

=)
N

ol
=

ol
—_
=

o pt o
>,
ba)

fu 2 o

Q2 Ar
i
5
r
N}
i)
c';; >~ M
OH o |.|-|
ro !
B
do 1 rr

o
2]
o,
o
)
oo Mo

22
o
o2
1

)
==

o2 o i oX i 1o

08 Mo N
TT‘
% i
E
|_.
='==
W
“L
i}

N
e
P
ox
i)
l
1
)
o
ol
o)
rr
)

=
i
in)



14 Journal of The Korea Society of Computer and Information

III. The Proposed Scheme

Table 3. System Overview

Step2 ‘

Preprocess the data

Step1 ‘ ‘
Collect the data

Crawling the =

Stopwords lower case, —
review data-set

special characters etc.

Step4 ‘

Evaluate the dictionary

Step3 ‘ ‘

Development dictionary

Development
the dictionary
based on KNU

Comparison
= with KNU
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1. Collect and Pre-process The Data
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Table 4. Step of Pre-processing

‘ Step1 ‘ ‘ Step2 ‘ ‘ Step3 ‘
Data . Text
. —> Transformation —) L
Cleaning Organization
- Remove - Data
. L - Remove
missing standardization
unnecessary
values, tasks, such as
. . elements
outliers, capitalization,
duplicates removal of such as
P ' ; HTML tags,
and special }
. emoticons,
irrelevant characters, etc.
etc.
data
- Essential for
. - Extract
- Improve developing
. . pure
dataset quality sentiment
. . contents
and accuracy dictionaries[13]

2. Developing Sentiment Lexicon(Dictionary)

2 AollM= KNU ZVdAg gAlstaL, 2R dlolg
£ 2Asto] F&B Atdoll Sebd Mz A 7Y
bk WA, 7189] KNU ZPAR e ZESl} 1 2%

ol

o U1gg BAlstn, AbRS) wWelet @S olssisict
o2 S8} x| Aol EESHL Sl Wole) 2y
A ojuje} AFEUIES Trotsioict,

o, MY SA 2y clolelg BAste] At
Aol x3d MU Toj5 e wowq o) o



Research on Constructing a Sentiment Lexicon for the F&B Sector based on the N-gram Framework 15

op[efoz, KNU d7gAbee] dolsit 2R/ to]Efo
/\1 l:|1-7< /dEH% E}qgg 7&81%}0:] }\Hi_q_ 71—/\4/\}7<13 7H
wsioick. o] AR F&B Aol Satdl Zog, s At
AolA ALF AFEEIE of3lel EPSS TR 24
=loiei{14, 15, 16]. ol2ist WS Saf e AR
2 71 AM¥O] s72 wetstil, F&B Atglo] wieto)x]

02 Asksl 78S BAst 2 olw2 MAg]oich
=5} g

£35] N-gramy} SHIH 7|Ho2 F&B A

HAPRS TPl

2.1 N-gram
Lo A= F&B ARlo] Eatel ZHAPRS 7dtsl]
ol N-gram(Ql-138) 7192 28519
& Atdof X2|(NLP) ZofollA Fe] H8E]=
5] 242N A ElAE ool doA Fash dTg gt 9]
714 ko] A S AR o~ =
A EAS 7H55HA Bt o]2ig N-gram®] &
S AFolN JSEJAH17, 18, 19].
N-gram< N7j9] ¢4&% tho]5o] A|HAES oln|siH,
HIAE U ©o] Rleet Avtde sk d R8sttt

=
=2

rlo

iy
rlr S

2L

1z 4
for ©
)

J

0|2 £0], "The food delivery is really delicious'2h=
EXrofA] 2-T(bigram)L ['The food", "food
delivery", "delivery is", "is really”, "really delicious']
QF Zo] FAEY, 3-TM(trigram)S ["The food
delivery", "food delivery is", "delivery is really", "is

really delicious"|@}t Zo] L=
glole a4 2 AA2] adE 7131 &, oF 10,000719]
2l HlolEE N-gram 245 &5l <& 5o Z2 T
= sttt 224, 4gram E= 1 0|9 N
Qg3 AMESHA] OF2 ol Uaa 22 E
71915k
« Hlojg AmpA ZA|: N-gram ZHOJA] No| Z71
. % ] 4gram 5gramﬂr 2ol o =2 N2 Al
Z 7k =AI17F
st} 0 A} &4 jolEof A e B39
0127 "ot TEbA, dgram o4
o= gt5oll F-25h tlolE7t SEEX] oo}
Q32 450l Aok 7Fs/do] =
Akt ¥]& 571 N-gram?] 47} Sold4-5, 74t =
At A7 vlgo] lskeaAor SUtsHA ot
4gram, Sgram ZHZS AMESHH, 0|8 9] 7]} A
AaL, o2 Ae2jslr] gt vlwa]e} ALt xpdo] A
371 4 Qlnt. ol 55| /g1t ol gk A}
L2 71 ARgAOIA: B8R 0IA] iS4 Qlth

-gram

71x] o5

wpA 2 Aol 1-gram, 2-gram, 3 3-gram
23S A5t F&B AReloll zAlehe 44 AMdE 5
AL silet. dlole a4 A A& g2 ARl =, oF
10,000 719] 2]& H|o]E}E& N-gram £4L Es5j <ab>
oF Z2 S edsk:

Table 5. N-gram Analysis (Step1)

- Analyze each word individually to calculate
1-gram
. frequency.
Analysis
- Extract the top 1,000 most frequent words.
- Analyze two consecutive pairs of words to
2-gram
Analysis calculate frequency.
b4 - Extract the top 1,000 most frequent words.
- Analyze three consecutive sets of words to
3-gram
Analysis calculate frequency.
b4 - Extract the top 1,000 most frequent words.
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Table 6. N-gram Analysis (Step2)

KNU, 6,000 words added to the KNU dictionary
1,2-gram with 1-gram and 2-gram sentiment scores.
KNU, 6,000 words added to the KNU dictionary
1,3 gram with 1-gram and 3-gram sentiment scores.
KNU, 6,000 words added to the KNU dictionary
2,3 gram with 2-gram and 3-gram sentiment scores.
6,000 words added to the KNU dictionary
KNU, . .
with 1-gram, 2-gram and 3-gram sentiment
1,2,3 gram
scores.
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3. Experimental Results

3.1 Selection of the Optimal Sentiment Dictionary[21]
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Fig. 1. Evaluation of Human Coder (Code Book)
Table 7. Evaluation of Dictionary
KNU 1gram 2gram 3gram | 1-2gram | 2-3gram | 1-3gram |{1-2-3gram Performance
Improvement |
Accuracy | 22.88% 57.51% 25.44% | 22.88% 60.61% 62.28% 61.51% 63.52% A178% p
Precision | 24.64% | 63.88% 24.401% 24.64% | 64.54% 61.09% 63.88% || 67.76% A175% p
Recall 22.59% 61.41% 22.45% | 22.59% 62.14% 60.41% 61.41% 62.41% A1T6% p
F1Score | 19.98% 58.52% | 20.07% 19.98% 60.42% | 60.89% 61.52% 65.31% A227%p
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Table 8. Comparison of the Top50 Words in Restaurant
Reviews

Restaurant F

(Review data:
3,500, Pohang

Restaurant E

(Review data:
1,500, Pohang)

Restaurant D
(Review data:
2,600, Pohang)

3.3 Statistical Testing
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Fig. 2. Statistical Testing Results

Table 9. Result of Normality Test

W p-value
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Table 10. Result of Statistical Analysis

R It Homogeneity of Non-parametric
esults Variance Test Statistics Test

Statistic = 348.082 = 786383.523

p-value = 1.28e-73 < 0.01 = 6.88e-60 < 0.001
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IV. Conclusions
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