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[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

Qulely} eajo] 2Bl Cjx|H HH]A AFoll A 4]

At egsol 2 O*a%kg lelﬂi Noolne AYAL =95t
220Jet. F&B u%?* ﬂnl um 7.;2 *4%5

o} 552 AP Sl eelot Qe T
ABZA B, B ApRa) Qe BE, pelo] A&7
A xﬁh dolg 23 2 £A9] ojale, Fud I 5

o h-,% g0l 2439 WFSL Yols) Sefol
o} e BPBAA A% 559 7190 oEstL 9lo
Wt olg Oer audolct. £4
T8} OENT HolA%)er e AMulto] 228
FoA SIAELT, AR SRS EPS vl 7A% olole]
B 502 WAl AL A Whsdlel A1 AN
) Aol ST e o1z o
o 3749) ¥k AR olsfet,
seolol, AIAE SH d oleige 2 e
AR el DR HololAl Aulato] AEo] A
S GFS IILCHAS) PR R AUEA F
A, HEl, 4 71E 512 A OR BagoeK v
RUAE of Bt grael ol oA 48
oz gL UAlLA| anKos ww ]
Fole SV el elHE FAZ A
2 ok e A o5
o] ) Bo] e A, B

2900 ofH 3L 1jxILA| 5o ﬂ%’EOI %

it

l'|.|

;O
SN
[ep]

>

=

iEJ
>4

&

=+

T

o]

Tk

o2 of xo dlo

2 ds*._l
N

> O

i)
3@
-
~
e
|4
o
iw
BL‘
)
)
-4
E
>~
(]
=)
rn

l:
o v
2
>~

ERg 7H°W°l
At ol 4
s 20219 10 26¥ At2
719 2Rz ohRistc.
71ate] Bl FLe sjEolA s o
AE Jltie) Al 9% 053 Atk 2oL §
A de) AR 29 70t A NLP BRI5e o
UHQl EAE BA] Fold Hbg BY & Al
F&B AIQI9] S44F 2lold S} wte 58] vost
7] olgitks AV} ARElIch 3t Che clole] 2
2O A AIYE WRE Sk Mold AgAQ Aok

% ot

=N
HJIO ox I
N Ho o%
£ o
ro, 1L
>~
z
>~
Pa)
N
N
e
ofl
roh
lr l:o

2 mo 1o hu
)
&
o
> o
o o o o

ol )E

N

—_

rulm ﬁ;l
r_l.l.:
ol
—_
p

|

o2 o rob g

ok

u m

mjehd B AP FEB Ae] 193 ofslel BHS B
ARAOR ThE 4 9k Al S8k 2y AMIS )
wgo ek, 574 Al AME $AL o e &

=401 WAoo 2 X|gol At S
o5 9QJ5l|, N-Z38(N-gram) ZHIYITE A}25}0]
F&B A1lo] Sabel 204 ARG 745 2 2R 9
= ol 7

Ch. N-23 71 S2EofA AE AR
2 B Msto] EA Aol whato]] Adst 7Hd B S Jhs

o

=2
AgEE 18

E_

=2

sh gtk ol2 Eaf F&B Aol A

& ojsjot mE e AashA BAlstw, 2ly gojee uct

AL 8 4 Qs £78 ABSHLA Fick
QAT B APt N-1 J[ue Bed UEE 1A

B 25
A BlEYA B0l AlE shasta, 2 BA
NEPat 2842 ol o 7lofa Zolct.

II. Preliminaries

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

General Dictionary Customized Dictionary

D ez oo
MEE=oto] gl 7t iz, +1 ... MEE= o0 §i8 71 8LE. -2
% o2 % om2
... oA oto]] A7\ S0| HH2 AojR. 0 otofl 27| 50| WEZ AoiR. -1
olH3 EL-X]
otg NE 4+ Yo SN2 1 o2 NE S A0H E26HR. +1




Research on Constructing a Sentiment Lexicon for the F&B Sector based on the N-gram Framework 13

)
=] L
e ATE v

*J?; 15 2k waT 54 A9 S R

ofe1g % s12sp] Sl ol & APl 4gE oo

B2 Z8slo] F&B W0l Sakel MRS T 2 3
]__.

Fftmat siek. ol A £89] ofslet RS EYlo]
el HEe B

FA2 EU ozt 2R HlolE

olN © olRst e AlEat 2 QA & Aol

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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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)
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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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Chotod Restaurants Reviews
ARkt 2PgARe] BRdS BIsb| dl aEy
|Reviews |Human Coder1|Human Coder2|Correctness | D, E, Fq E]H EﬂO]E-]OﬂH 7—| gl E—rj} .u.l_. |_.O1 50
&313] o171 20| 8l 71 2lof2 1 2 0 5 5 =
10150l ot 212, % Hme 2 2 e AAESEIR 1 % o] 9] 50718 deisel #d
Bopulo| FOIELIC 2 2 1 KNU 7ZM9AA 3 2a)71 ®|AFst F&B At E3t 7H9AHA
0| 720l 0] 2|7+ 20| QHELICE 2 2 1 ] .
o1z 9f ojF| 2eteIte, H BiEAL) 1 1 1 o] Zkz+ & 7§/l mstgjo] QJ=X] &0I5}giCt.
£0| 2ic} 3Lt Zois Zate. 1 1 1 —
& oigole. 2 1 0 1 Ayt <m8>0] Autel 7ol HAET Do 2R Ho]
Z5o| oA Eclpi T2 22 2 2 2 . 2 0 v ol mak ol
@7l o s e ) : © Eoll= KNU ARl E3lejo] 9l Trolst o 47, F&B
i 2 2 Y S8 WAAREO] melEo] gl Toizt s27Hgict. 2
0.7
AET B9 2l HlolEol= KNU Atlof] 2gd&]o] Ql=
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% 24.41% 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
KNU = 0.703 = 1.40e-45 < 0.001
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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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