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Abstract
Purpose: This research aims to analyze association rule of patron's book loan behavior using
data mining technique and to develop book recommendation service based on patron's book
loan behavior by applying augmented reality technology.
Methodology: This research uses a research and development method that consisting of an
analysis the association rule of patron's book loan behavior by using FP-Growth Algorithm,
developing book recommmendation service using augmented reality technology based on
association rule, and book recommendation service were evaluated by experts.
Findings: The results showed that (1) association rules of patron's book loan behavior were
48 rules and divided into 6 patterns (2) book recommendation service using augmented reality
technology that the overall suitability was at a high level in all three aspects: design,
functionality and content.
Applications of this study: (1) For promoting library services, librarians can apply book
recommendation service using augmented reality technology to users in order to access books
conveniently and quickly. (2) Book recommendation service using augmented reality
technology can be used as a guideline for developing book recommendation service in other
Libraries.
Keyword: Book recommendation service, Augmented reality technology, Data mining,

Association rules
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4. WAN13IRY
4.1 HaNITAATIINYANNFUNUSVDMTNED
nuAteilfinedamiosdoya lagldsanaifiuonii-ngs (FP-Growth Algorithm) Litomn
ngANNduTusvemtsdemndeyanistuntisdevegliuinisaingudeyassuuviodayndnludi

'
CY [

(Sierra) An1sfinruaaatiuayuaga (Minimum support) Tun1sasng item set Liitaendn 0.25 wse

' '
o o
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w30 Jogar 80 NaMTIATIEUNgANNFUTUSVRWEYED Nud1 Inganuduiusvenilideniinty
avida 48 ng) INMTIATIERFULUUN ANUFuTUSYaIsdenuIdaudiusTavae 6 JULUY

oA 1) aeldgunidede 1 b wduniededn 1 wWunfouiu Ivwmun 17 ng 2) dldduniede 1



Journal of Information Science, Volume, 41 Issue 3 (July — September 2023) 8 of 14

[
L4 U =

! =) v A a 1 Y ¥ Yy v A ! A v A a 1
LAN THUNUNEDDN 2 LAUWIBDUNU UVNNURA 4ﬂ£]3)ﬂ1:1%8ﬂﬁﬁﬂﬁ@ 2 LAY eUNRUNEDDN 1 1ad

Wiouu IV 16 ng) 5) ylddunilade 2 1y Buniladedn 2 ldunseuiu Ivianun 5 ng wag

v Ao A

6) DELGTUNTIAD 1 vay Azduntladadn

Y

3 wdunsauiu 1 1 ng alidunilade 3 wau asduntisde

an 1 dunsouiu Iviavun 5 ng FallenAduiyedu (Confidence) Wity 1 wse Soway 100 uag

£ £
a = Y

A1ANaenAaed (Lift) aglugis 0.83 - 1.00 wazdiagrangANuduiusIAnTuNmaa 6 JULUY

U d‘
LEAIANAITINN 1

M13199 1 UBUUNYANANTUS uaziegungauduiusvemlde

sUnuul anwoue AragengANUFUNIS
1 g ligumiade 1 1w avdumisde | (b14255789) FBMTIENWEATITUAY —> (014552218)
3n 1 aundauriu 521080138 MN9a151508Y = Research methodology in
public health
2 ongldgumdede 1 e wduniisde | (b13965001) WENBAITINGINNNITHETUIA Ladl 2 -->
3N 2 @unsounu (b13486408) We15IN8IAANN, (b14664239) NYBFAITTINYN
dwsutinAnwimeuianayinenmansaunin
3 ongldguniiede 2 i wdunilsde | (b14664239) wenSasTinerdmiulinAnwmeuiaway
30 1 @unsounu Ieransagunn, (b13965001) WeFa3TINe M
NISNEIUIA Lau 2 —> (b13486408) WendineAatn
4 onglguniisde 2 1w awdunilsde | (b14664239) wenSasvinen dmsuindAnwineiuiauas
3N 2 @unsounu IeEansaunIn , (b13965001) WeBAITINGIN
NSNEIUIA Lau 2 —> (b13486408) WeFIneaatin,
(b14529385) WeNSEITINGIMNNAITH U
5 g ldgumiade 1 1w avdumisde | (b13965001) WeBAITINGMNNITHEIUG Lax 2 -->
an 3 Launsouniu (b13486408) wenSine1adiln, (014664239) WeIBEITINEN
dmsutinAnwimenuianayinenmansagunn, (b14529385)
WYIBAITINY W NNITHY VA
6 g ldgumiiade 3 1w avdumilede | (b14529385) WeBa3TINGMNITHEIUNG, (b13486408)
an 1 Launsouniu WY IAAUN, (b14664239) WeNBEITING S UTINANY)
NYTUIALALINGIANANTAVNIN > (b13965001) WeT
FITINYINNAITNYIUNA LaN 2
4.2  wan1snauvImMsuuzdmitsdelngldmalulaganuluasadsy

nanm s lausnsuuzuidemeamalulaganuduasaasy ds1eazdunsadl

4.2.1 nswusihmilidevzuuninuueuuveinganuduiusvemisde 6 JULUU Al



Journal of Information Science, Volume, 41 Issue 3 (July — September 2023) 9of 14

Y oo v A I Ay o sw

1) odlgguvseldniledie 1 1@y ssuvazuuzdmiledesn 1 1y nduiusiuy

mungANuduRusvemiladesuuuun 1 dregrauansfening 1 aldduniadaisnisidenis

Y

ada v

a151304EY SrUUIzuuvivisie sz leuisiden1essuay

E————— =2

38n1s338
naasIsuas
| by ok

L

a Y 1 a o v A v < S - I a a =
AN 1 G]’J@EJ’NU?ﬂ’]iLLU%U']Viu\‘iﬁ@WJEJL‘VlﬂiuiaEJV’]’J’]@JLUHQiQLﬁi@JEULLUUVI 1

2)  alddunseldniede 1 1Ay sruvaruuzidmilede 2 180 ausULUY
ngANUFuusYeanlsdesiuuudl 2 feguansdeniny 2 dglddunidadenensassinginia

ANSNYNUND TLUUILULUNMTED 2 18l AD WeNSINYIAFTN waznenSa3sInen

W R i R |

a U 1 a o v A v S I a a n:l'
AINN 2 G]’J@EJ’NU?ﬂ’]iLLU%U']Viu\‘iﬁ@WJEJL‘VlﬂiuiaEJV’]’J’]@JLUHQiQLﬁi@JEULLUUVI 2

3)  ogldgunIeldnidede 2 1@y sruudvuusdmede 1 wdu aruguuuy

Y

nANFIRUSUemTsEFULUUN 3 Aegauanfan g 3 alddunilade 2 iy Ao lsdenens

A3 WATVUIFDNYISAITINGIMNNITNYIUNE TLUVILMULUINTIADNY1TINYIAATIN
wils@afnusliBudaniu

wnbainm Y

Muil 3 feguiniswusimilidesnewalulaganuduaswasuguuuui 3



Journal of Information Science, Volume, 41 Issue 3 (July — September 2023) 10 of 14

v A

4 adldguvseldvidede 2 1@y sruvaziuzdIilede 2 ey MUy
nANNFNRUS YoMt ULUUN 4 Areg1auannening 4 a1glddunidsde 2 Lay Ao wensd
AN UaENETAITINGIMNNTNEIUIE SrUUIiuzimtlideneSIne1ndtn wagnensa3sinen

NNNTNGIVIA LaY 2

a Y 1 a o v A v S . I a a =
AN 4 G]’JE]EJNU?ﬂ’ﬁLLU%U']%H\‘iﬁ@WJEJL‘VIﬂIuIﬁEJV’]’J’]QJLUHQiQLﬁi@JEULLUUVI a4

5  aldgunseldnisde 1y spuvaziuzdInilede 3wy augUuuy
ngANUFuTusvemlsdesuwuuil 5 fegrauandening 5 aglddunifadenesassinginia
AISNEIVIA LEY 2 UVl UzMTsdene 5Ine1adtin Clinical pathology nilsdenenSassing,

dmsuinAnyimenuiawaIngrAansaunIn waeadene SasTINeIMeNITNeIUIA

wiidaf ks nd i

BTN

a U 1 a o v A v S I a a n:l'
AN 5 G]’JE]EJNU?ﬂ’ﬁLLU%U']%H\‘iﬁ@WJEJL‘VIﬂIuIﬁEJV’]’J’]QJLUHQiQLﬁi@JEULLUUVI 5

6) dldgunIeldnidede 3 1au sruuITkusdIMTade 1 1du a1uguuuy
ngarwduiusvemilsdesunuuil 6 fednuansisnnd 6 dflifuvidsde 3 1du Aewilsdenen’
A3TINYIMIINTNYIUIE NilsFoNe15Ine1Adtin Clinical pathology waznilsdeny15a3singn
dwsuinfnwine1uiawagIneImansgunIn seuuaskurIniadeng13a3sInNg1m1aN1TNeIuIa

Ly 2

wisReiuusdiliBusaanu

]

a U 1 a o e./ o v S I a a P
AN 6 G]’JE]EJNU?ﬂ’ﬁLLU%U']%H\‘iﬁ@WJEJL‘VIﬂIuIﬁEJV’]’J’]QJLUHQiQLﬁi@JEULLUUVI 6



Journal of Information Science, Volume, 41 Issue 3 (July — September 2023) 11 of 14

=

4.2.2 NMsduUsMswusivsdamiomaluladnnuduas LasULanIsInIng 7 way
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Tnsrimidiada Hsavsunasuinflsunsa
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I
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810 dmsudldon Feannsaldnuldiilussuu§iRme 10S uag Android danAauuandald
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AN 8 MU LEAITIALLDUANULA LY BINTIF DT UL LN
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(X= 4.33) 5998931 ARA1UNITEBNLUY (X= 3.83) waziuwilann (X= 3.67) waziilafarsaundusiey

14 a = ¥

Tz NUinvenilAnaivgenian AonugnaedrelsruulunIshanINan LAz iaYa wara1uIIn

(%
Y v

duasuusnswugihmiladels Fwsasstesgluseiuannfaauaziidadewiniy (X= 4.67)

M15199 2 HaNsUsEUANUMINEaNYRIUTM LU mTsde lae il ¥e Iy

FuNsUTERIUAMURUNZ Y X S.D. | S2AUANIUNZEY

1. ATUNITIDNLUU

1.1 nsmvueULuLrensanes danumuizay 3.67 | 0.58 110
1.2 MSMAUARILNLIT8NSALNDS dannumiyay Tganude 3.67 | 0.58 110
1.3 sULUUMIhaneHaiinLmML AL 4.00 | 0.00 110
1.4 JuaLaraUIn NLAUIALNZEL 4.00 | 1.00 110

ANRAEEIUNITRNLUY 3.83 | 0.58 110

2. AuUNsIgeu

21 madenles AR TUddsdiuladvowiosaymminerdondioadl | 4.33 | 0.58 1N

AU

2.2 szaganlumsnniilvian Jeyanivde wazgunmnilsdesiagy | 3.67 | 058 10

2.3 AnugnAeeradsruLluNITHARIAN MULAzToLA 4.67 | 0.58 mmﬁqm

2.4 @annseduasuusnsiusivisdola 4.67 | 0.58 u’mﬁqm

2.5 msldan AR Bagligliumboyamiaieldagaaniu 433 | 0.58 N
Anadesunsldau 433 | 0.61 11N

3. AuLlann

3.1 aAmUszneunazdeyamngauiuusnsuusivisde 4.00 | 1.00 1A
3.2 LﬁamﬁﬁwLauaLﬂmwaﬁ’vmmﬁmmwmpﬂ%’ 3.33 | 0.58 Jrunans

Aadeduiionn 3.67 | 0.81 110

Anadelngsy 4.03 | 0.68 110

5. ayuwan1sfneuazafiusiena
n1sAsIERngAuduiusvemddaniungfinssunistundedsveelduinisiesayn
WNINIFENRNa INYNVNSIUINITY NFIUTeYATEULUTRsaNndnlulf langaduduiusves
wilsdeduau 48 ng wusguwuumnduiusladu 6 guuuy lawn 1) anuduiusvesnsBunisde
1 idnuagunilededn 1 dundeuiu 2) anuduiusvesnstunilade 2 wau waidunilsdedn 1wy

PSDUNU 3) ANUAUNUSVDINSIUNTIAD 1 LAY WAITUNUIFDDN 2 LAUNTIUNY 4) ANUFUNUS VD
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Abstract
Purpose: Develop an application with augmented reality technology to promote tourism and
products, Chokchai District, Nakhon Ratchasima Province and assess the satisfaction of using
the developed applications.
Methodology: This research is the mixed method which was proceeded by community
participation in order to investicate and analyze potential of tourist-attraction point in
Chokchai District, Nakhon Ratchasima Province. All data collected from observations,
interviews, and questionnaires were returned to the communities’ members during workshop
for analyze potential of tourist-attraction point in 4 steps of meeting for application
development.
Findings: The developed application has 3 main menus: AR, Manual, and Chokchai District
Information. Those who contributed to the development and experts rated it as good and
suitable for use. The testers who did not participate in the development showed high levels
of satisfaction in both the overall and each section.
Applications of this study: When using this application for public relations with activities
organized by those who participated in the development, people in the community suggested
that they should jointly develop further by adding more tourist attractions and community
products to increase sales channels for participating communities to earn more. It is a way to

create sustainable benefits for the community.

Keywords: Augmented Reality Application, Community Participation, Tourism and Products,

Chokchai District, Nakhon Ratchasima Province

1. umi

wHuRRIUI T TauasI1¥dENT szer 5T (W.A.2561-2565) (Governor’s office of Nakhon
Ratchasima Province, 2020) Tutszifugnsaansi 1 mswauwaziiindaeuannsalunsudsty
maasughe TuumdunmsduaiunisieniodlasAanssumdnidunsiauduinunsviesiien
uwiasieaiier Auduazuinianieldnagns 3 nagns Wun 1) iwduadsasianlassadieiugiu
LarAsIurEAINATAIN Unaiedfid Touunaiendien uazidunialudiuvaioniien
2) Fuadsuagiaunduduaruinisfeafuund vioaflealddyadniniu 3) duasuuas
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Tnglinisaunmasgrseaniudnuidugudnaislunsaiaivledvsensundindu uazaisiinist
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Abstract
Purpose: To develop a chaladohn website system and create a database of recorded
scammer to use as a tool to help reduce against deceptions and frauds and assess your
satisfaction with chaladohn website system.
Methodology: This research applied the SDLC method of Waterfall model to develop the
system. An example group to test chaladohn website system and create a scammer database
system to use as a tool to reduce deception and fraud from scammers: this research has 72
active and real users.
Findings: The results of the research show that the developed system is practical and able
to detect scammers before actually transferring, via checking bank’s account name, banks
account number, PromptPay, True Wallet, SMS, and phone number. The system also clarifies
the identity of the scammers as legit or non-legit, as well as having a function system to help
examine and collect evidence. This helps the victim to have more accurate and complete
information, and be ready for litigation. From using the system for a sample of 72 people,
there was a high level of satisfaction (X =4.14,S.D. = 1.01).
Applications of this study: Chaladohn website and its scammers database system is a tool
to help reduce the number of online crimes. Since in this system, there is a function that
allows the online shopper to check the information of the online seller or the money
transferee who has previously reported fraud. There is also a system that helps in collecting
documentary evidence used in litigation. This saves time for litigation.

Keywords: Website, Chaladohn, Database, Online Scammers, Fraud, Scams
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Abstract

Purpose: To analyze research trends, related research fields, knowledge clusters, and the
researcher network in crowd management research by using citation data and Bibliometrics
analysis.

Methodology: A mixed method of quantitative and qualitative examination was applied for
this study by using bibliometrics and content analysis. A content analysis based on the highly
cited articles in each research knowledge cluster. The bibliography data including abstracts
and citation information were collected from Web of Science (WoS) on the topic “Crowd
Management” with a total of 4,675 records obtained. Afterward, the statistical methods were
applied to analyze and evaluate the research knowledge clusters using the bibliographic
analysis program namely Clarivate and CiteSpace for citation information, author, and
document co-citation examination. A Gephi was used to visualize knowledge and scholar
networks in this research area.

Findings: Crowd management research has been increasing steadily. The various research
categories have been involved in crowd management research such as Engineering electrical,
computer science and information system, communication, and management. The research
knowledge clusters combine with 11 major clusters including crowdsourcing, crowd
evacuation, resource management, emergency department, social carrying capacity, crowd
counting, deep learning, kinetic theory, growth, pattern, and stochastic geometry. The
influential author in this research field was Jing-hong Wang. The present findings are useful for
public policymakers in crowd management by incorporating computer technology,

communications, and management into a policy for effective crowd management.
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Applications of this study: The researchers and related organizations involved in crowd
management can review the relevant knowledge in this study to develop effective crowd
management methods. In addition, this research conceptual framework can be applied to
study knowledge maps and be a guideline for reviewing relevant literature in other specific
research fields.

Keywords: Crowd management, Bibliometrics analysis, Citation analysis, Co-citation analysis,

Knowledge map analysis
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Abstract
Purpose: The objective of this study is to conduct sentiment analysis of users' ideas on a
social media platform, including comments about the prices of digital assets, to forecast
potential price changes. Subsequently, the obtained results will be utilized to develop a
decision support system for individual investors.
Methodology: The study involves collecting ideas, trading techniques, graph analysis, and
market opinions from online trader community, TradingView is the largest global community
of cryptocurrency investors. Data was collected between September 1, 2022 and December
31, 2022, comprising a total of 8,725 text entries. The analysis focuses on categorizing the
sentiments of these texts into three groups: positively related to a bullish market direction
suggesting buying, negatively related to a bearish market direction suggesting selling, and
neutral sentiments related to do not trading. Subsequently, a model is developed based on
the majority user opinions to predict whether buying or selling is advisable during specific time
periods.
Findings: The forecasting accuracy using actual closing prices of digital assets compared to
forecasting prices from various calculation methods, including 1-day overlap, standardized
value, trend change analysis, percentage change, and correlation analysis, it was found that
the actual prices and forecasting prices were in close agreement. The Pearson Correlation
coefficient was as high as 0.89. Using the Granger-Causality Test, it was revealed that the
sentiments of users on TradingView regarding digital asset prices tended to move in the same
direction.
Applications of this study: The analysis revealed a high correlation between actual and
forecasted prices in the same direction. This result can be used to analyze turning points and
forecast the prices of digital assets. By integrating the techniques from this research into an

automated system that aggregates user opinions and analyzes real-time market sentiment, it
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can serve as a decision support tool for investment, including short-term price volatility
predictions.
Keywords: digital assets, crowd idea user, sentiment analysis; price prediction, digital trading,

trading ideas
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4. HanISANED
4.1 MITIUTIUtaya

v Y v

PNNTIATIERITIVOAILTBUUUT 180998 (Prabpala et al., 2023) Wiliansadiun
UNAIATIeRIAAunsndadva WeRasanitmiudawiuiinganiinisinsiziniaeia Msdevis
waznagnsnswsaluusiaziu fIdeldrnnsesemiten 3 (Nagnsnsingm) den 5 Wualiusian)

v v o a ¢ A 2 v o o o % a ¢ ¢
waziten 6 (M3wsernsnuriaiiow) Wudeyadmivdinlssuianamensinsieiosual
AU3AN (Sentiment Analysis) WiveUsgnaunsneINIalsIAEUNSNgATa Failenineltuwuiea

M5BV AUNSNIUNADYY USNWULAINTNG 3

b V4 Q search Products  Communi ty Markets News More s Bk 5]
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24418.02u50 22025 (-0.85%) e}
)
Over W New: d Market: >
. =]
— 5]
BTCUSD trade ideas ® Videosonly @ & \ + Follow BTCUSD ideas @
The CFTC has failed since 24th ~ ©  BTCUSD top authors )
January to publish COT data. Qo
sTcusp, 1w (EIEXD i Bilme
TradingShot Follow ‘
a XRPLambOs4lyfe #‘
% AlanSantana Follow J
E cryptoonchain Follo | @
- ® .

AN 3 LEASUTIA LB NEINULLIANNNSTRVUIFUNSNE TNABEL

Aidefarsadenduning dnaee (BTCUSD) Wundnlunisfnel wiesannidu
a v faa v ada ! = = & ! v a < v
dunindadvianiyaninain (Marketcap) gevign In1sgevieunsviany uazldoyaniuAniiiuaintn

! e ) o [ £ o | [ = o o
awpuludraifinwunnidisae vhnsiiusiurindeya Awaium 9 fugneu w.a. 2565 89 Jun 5
unTIAN WA, 2566 10uaan 120 Tu §1u3u 8,968 Joaany
4.2  nsATIEidaYaA
Tuseuiliuduneunsiniieideya lnegideldtinnufaiuaininamuludedaay

sauladuiinsiinsieriesualauidn (Sentiment Analysis) Litennenav i inseduainuian

(Sentiment Score) IngiTUNDUNITIATIZRANUAUNUSAININT 4
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=

FedoyamnuAniiunndodinussulatdaindnazgnuvasaindoyaiiliflassaing
(Unstructured Data) untdudeyafifilassadns (Structured Data) lago1dunszuiunisitasie
AufAnuestionanu (Sentiment analysis) waziiloldteoyainamuludednuooulatioglusuiuy
filassaiudfianiinsgiensuainuidnnnidemvesdlidedsnueaulat

N13AUINAIA1NUNELTY (Probability) Way A1Au3dN (Sentiment) Aaglausns
d1miuiinsizinuianniuilnseu fie TextBlob (Loria, 2018) anAduAniugelinasuly
dodnuosulaviifiidnvandudennuiualasnisiuriifu Positive uaz Negative 9 nluudas
ftludedsaueeulat uarlian Sentiment uazlfuansfogislunssi 1

M990 1 LARIAI8819NNSAIUIMAY Sentiment

Date Tradingview Idea probability | Sentiment
13/11/65 | BTC TRENT TO THE NEXT BULL CYCLE. Around the bottom now

we Will Talk Next Year... BTC TRENT TO THE NEXT BULL CYCLE | 0.728104 POSITIVE
12/11/65 | BTC Down again on the Hourly??. So it looks like BTC might 0.973644 NEGATIVE

be headed down again on the short term. What are your

thoughts?
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=2

TuwsiazTuenasiidnvutnamuludedauesulatiuinni 1 Yssloa delu §33e3alavh
MIAMIUMIAIAEIUL Sentiment Score tadgluwsdiaziu ialUlddmiumsiinneianuduiusiv

¥ (% &a LY dll

TayasAdunsndfadianndedinnesulal 1nuuiiARAeues Sentiment Score kA tuusagiu
AwINNsEmineIrNidn MAnansevazvesnuAnviulu Tty Weuan WWeau wasunans

a1 . <l = & 1 a @ 1 I [ 5 < =
AI538dA1 Sentiment Score wUTguLgulazidonIANAniuvdIngluTuduluuinuseau
wnn3fiu (nsdliduau A1 Sentiment Score aglviAdufinausiag) fuwandlunisned 2

15197 2 LARIAIPEINNISANUINAN Sentiment

uuInan Average Sentiment Probability
Date Trading Idea | Negative | Neutral | Positive | Negative Neutral Positive
11/1/2022 64 17 20 27 -0.97493 0.91748 0.93916
11/2/2022 53 9 23 21 -0.90231 0.95334 0.98286
11/4/2022 61 10 21 30 -0.97064 0.96134 0.97485

NUUIAIYRY Adjust Sentiment Score MlaanHenfdnuIuAANEIldIINNTN
AR NTINUIYIIANINANRAEITIANTDUNAS 7 TUNountil (Average True Range : ATR (7))
HANITNYINTAUTIA LEAAIAIANTIT 3

A543 LARINANISNEINSalsIANDNABEURlaaNluLAE

Trading Average AuUAE
Date Idea Sentiment | Count | % Probability | Score | ATR (14) wuas 911038 | s1Aiune
11/1/2022 64 | Positive 27 42.2 0.93916 0.25 269.13 67.14 20485.27 20562.91
11/2/2022 53 | Positive 21 39.6 0.98286 0.17 273.01 45.57 20159.5 20608.48
11/3/2022 67 | Negative 25 37.3 0.96215 -0.36 256.89 -92.23 20209.99 20516.25
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4.3  wWan1sAAIIVideya

a

AdeldinsieszideninulaeiBiteusitedn mnanudaiuludedeeueeulat vy

< s . vy A& W v o a ¢ S vaw Y o v a
Vuled tradingvew.com ladeyaniludnuurdaninuviadu 8,968 sanasn anuuidelaiteyad
lasvihnsieseiensuainauddn (Sentiment Analysis) FetoyanisuanininuAniuaIntnauly
A o ¢ a ¢ ¢ P v & . & o 1 ayw = a
dodspueaulatiazgniinsizviensualniuidn Il Sentiment Score MntuhamflauSeuiiey
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RMSE - 590.93
MAE - 380.81
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1w £ o v &

lngufves Pearson’s lunismiAdulssdnsanduiiussendnesiadneesd wazA Sentiment

(% s

Score WNAMANEUUSEANTANAUNUSVRILAALNATANITAIUIN hazAITUIDIANUNLNEELTY

U & C% 1

msilulglunswensalsiAdunsngflanaluaamisnai 5

A5199 5 daneANduUsyansSanaunus Pearson Correlation

Techniques Trading Idea Sentiment Score
Pearson Correlation Sig.(2-tailed)
Actual Prices 0.89066 0.00000
1-day overlap 0.84820 0.00000
Standardized 0.329833 0.00023
Trend Change -0.106254 0.24807
Percentage Change -0.079638 0.38724

* Correlation is significant at the 0.05 level (2-tailed)

<

9nA597 5 9ziuledn AnduUseansanduius Pearson Correlation fifua
Tngldansmavessmaunsngaana (Actual Prices) Ail8a1nn1SiuELazAIaInNNISAIUI LY
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4.3.5 msvegdauanuAgudalumaluna Tnenisnagou Granger-Causality
mMsvageuLiienFmennsaiasnsninnenmatdlusuenlsvield wui Aada
nsvadey F 1y 2.3035 waze p faonadesiufe 0.0809 Liesand1 p litfosnin 0.05 Fsufias
aunfguinlills dufedmensallildvinenaaidusuian
dlevhnsmeaau Granger-Causality Tunuugeundu Tngldsanasadusudsvune
wazAmensaidusulsnu : adfnmsveaeu Fu 61.66 uazen p fidenadesiufe 0.0000 Lisaan
f p tesndn 0.05 IannsaUfiasauufgiuinesmavaaeulavasUlfimanntelauieadedy

MsyeAITIAINMIHeInsalle

In [10]: 1 from statsmedels.tsa.stattools import grangercausalitytests
? grangercausalitytests(df[['RealPrice', 'Predict’]], maxlag=[3])

Granger Causality

number of lags (no zero) 3

ssr based F test: F=2.3835 , p=8.8889 , df denom=118, df num=3
s5r based chi2 test: chi2=7.3582 , p=0.6615 , df=3

likelihood ratio test: chi2=7.1285 , p=08.8679 , df=3

parameter F test: F=2.3835 , p=0.@889 , df_denom=118, df_num=3

Out[i@]: {3: ({'ssr_ftest': (2.3934586084174744, ©.B838046868019756688, 116.8, 3),

*ssr_chi2test’: (7.350159184877577, 8.861536111154463585, 3),
*Irtest’: (7.1285193236288975, ©.86791238384768218, 3),
‘params_ftest': (2.3034686904166963, 0.08894068019764555, 118.8, 3.0)},
[<statsmodels.regression.linear model.RegressionResultskrapper at ex1624dbfdife>,
<statsmodels.regression.linear_model.RegressionResultsWrapper at ex1524dbfd160>,
array([[8., 8., 8., 1., 8., @., 8.],

[ e Bl e fal e el

fe., e., 6., 0., 8., 1., &.171)])}

In [11]: 1 from statsmodels.tsa.stattools import grangercausalitytests
} grangercausalitytests(df[[ 'Predict', 'RealPrice’]], maxlag=[3])

Grangsr Causality

number of lags (no zero) 3

ssr based F test: F=61.6588 , p=0.eeee , df denom=112, df num=3
ssr based chi2 test: chi2=196.7476, p=0.6880 , df=3

likelihood ratio test: chi2=115.4105, p=0.88ee@ , df=3

parameter F test: F=61.6588 , p=0.668@ , df_denom=118, df_ num=3

Out[i1]: {3: ({'ssr_ftest': (61.558794619268726, 1.848857131353529e-23, 118.8, 3),

‘ssr_chi2test’: (196.7476082851211, 2.127576028512252e-42, 3),
‘Irtest’: (115.41854711695551, 7.5199736424930@58-25, 3),
‘params_ftest': (61.658704619268825, 1.84805713135343%9e-23, 118.8, 3.8)},
[<statsmodels.regression.linear model.RegressionResultskrapper at ex1624dbfdzbe>,
<statsmodels.regression.linear_model.RegressionResultsirapper at ex1624dbfdzee>,
array([[e., 9., 8., 1., 8., 8., B.],

[e., 8., 8., 8., 1., 8., 0.],

[e., e., e., 0., e., 1., e.11)1}}

AT 12 ANUEAINANITILATIER Granger-Causality Test
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Abstract

This review article proposes the results of a literature synthesis on data analysis to
predict the workforce requirements of the job market in the digital age and the trends in the
future demand for manpower and the essential skills of the workforce in an age of digital
disruption. The synthesized information was accessed from four Thai and global online
databases, namely ThaiJo, Science Direct, Emerald Insight, and Springer Link, and used two
search engines for online academic literature, namely Semantic Scholar and Google Scholar.
To begin a database search, keywords related to the research were defined to provide
academic literature and research papers containing relevant topics of academic review and
published between 2011 and 2021. The received literature includes research articles and
academic articles. There were 10 titles total, divided into 2 Thai articles and 8 English articles.
Conducting content synthesis and summarizing the body of knowledge related to data analysis
for predicting workforce requirements of the digital age job market. The results of the review
revealed that there were 15 data analysis algorithms for predicting techniques, including EDFR,
Documentary Analysis, Box-Jenkins, Winters Additive Exponential Smoothing, Combined
Forecasting, Naive Bayes, Decision Tree, Decision Rules, C4.5, Grey Model, Regression Model,
Support Vector Machines, k-Nearest Neighbor, Regression Analysis, and the AODE Algorithm.
These techniques are used to analyze data in the programs SPSS, Weka, Matlab, SAS, R, and
Visual Basic. Data analysis will compare the effectiveness of each technique to determine the
most precise outcome to generate predictive modelling, which is most likely used to estimate
supply and demand, as well as calculate the workforce required for the organization or a
project in progress. In addition, the future demand of the workforce indicates that automation

tends to replace human employment in 2020-2025, such as the use of artificial intelligence
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in the manufacturing industry. However, there is still a need for workers with new skills in areas
such as skills to operate, maintain, and manage technology. It’s therefore critical that the
workforce is required to continuously activate new skills to meet the expectations of the
workforce market that are subject to change in the form of employment in the digital age.

Keywords: Data Analytics, Prediction, Workforce, Job Market, Digital Age
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I8 nsaAsedeya TUsunsu N13ANTUNITIRY

Yoal5uY3le3y IngAuaINIse
Nachev & Teodosiev (2018) lunshuwgveswuuinassgnusziiu
NAIANULLAUGT NITIATIEY ROC
wae AUCLhagn1snadaayu Cross-
Validation nuiladefidsnanonising
U AD 818 YANITANYY ANYUL

Q9

ASAUAST WazNISENTA

9. Regression Analysis Regression Analysis | Visual Basic 31,?15?3‘15%1351Lﬁawmﬂiiﬁﬁ’lﬁmuﬁ
Based Effective Manpower winngaulugartunisanerussing
Planning Methodology: A lu3150 elWguinisvesanidu
Case Study MuruansousnsINaIAUlvidonndas

AudnuludnAnelusuins Taely

Akinnuli & Apolowo (2018) YoYAIINAIVIIVIIAINTTULATOING

o

UPINY1D8NAL UL TN IFNNUSSS

<3

Akure
10. Employability and Machine Learning | laisey N15NEINTAIN1591991U0IHE N5
Related Context Prediction | - Decision Tree nsAnwlulsemaaTasnt Tusuaes
Framework for University -C4.5 A01ULNTTI199U LTULABU FILNUS
Graduands: A Machine - Naive Bayes U LLazd’luﬁLﬁﬁnﬁadﬁ'UQ’ﬁ’lL%%
Learning Approach - AODE Algorithm msfinw laeiiusiusindeyanisdn

NuvIdnsINsAnulunine gy

Wijayapala, Premaratne, & mm%’jl.uﬂ 2014

Jayamanne (2016)
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3. wwilduanudenisveswnaininulugania

wualduA11ABIN159890810918lUEARTINANLAINN1TNUNIUITTUNTTURAZ I UITEN

=

ety sarnnudningdnisuwuunisdnanungangy Insdinaluladuidiglutuney

o
£

nsaiunuludnuardnludifuniy Tdediuussnuvatedieigluedns loganzlunguauy
Tnlariidnainunisisuiinuniy wezusinuduaonmadonsy 4 suanuadaduedmesy
iWioiiselduenivileainsuusedn (Chk, 2021) Tagainsiesues World Economic Forum 1¢f
thiauenisaansaifauinsvesmaiaussnlugaueanisiudsuutamiamaluladiiva (Digital
Disruption) flagfiunuanlunaineugaed a.e. 2020 - 2025 %98 (World Economic Forum,

2020a)
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1) ewsuszuudszananaluunguse (Cloud Computing) unuiliAsadesiunisgua
58UUAANIA uazTHRIILBUNAIATunSsunantlo fuldsuuusTUUAA1IA Feazdeadulid
ANaInsaluM s sTUY Weulusunsy Wenvgiuauvasnsovestoya uazgualuningam
yasszuuaand Iilued1ed Inefinarnauiiviaula wu Smnsduanuundeiieveaiuled Jens
wnaslasy Inssruuaa1ns iUSnusEuUAaTIA 3FINT DevOps uay {49An13 DevOps 1Jusiu

2)  usunsadeassaiion (Content Production) Wusuiliisadesfunisdanien

WeniiielugnisasnassAlieniiuguiuuin q Jagseaduiiianufnaisassduazdinuegly

[
=1

msaradionlimevlandgnd fanrsadrsuvsud nsafrademdmivmdeddibinnsednd
nsadradoniiienisuusinaudn Ssavdesiinisvinenuduiin (Ladybee, 2021) Tneiinainauil
whavla Wy frednnisdedsaueeulad fUsrauaudedieuooulat fidemgduidon fuda
o dndwden wastnadeassdunlamn Wudy

[

3)  unwleyauazlaya1Usedyg (Data and Artificial intelligence (Al) Duanuiifeitos
funisdanisteyademaluladtygiussivg Jazdendugiiaudlaludnvazvesdoya
Usinasmiaia dnhilunisdansesuazidonamzdeyaiianunsotianldusslovild amisa
Aemeitoyalngefotunouds (Algorithm) matduuiveades (Machine Leaming) Tnsfinanasy
fnaule 1w filorngiudyyvssivg dninemansdeya Imnsdeya Uniwurdeyavuia
v dnTisgideya filsrngiumsinsgiteya snwisuteya dniesgiteyaldedn 7
USnwinunsiesizit waziniimunszuugsiadaases (s (Thitipattakul, 2021)

4)  1ud1u3IAInssy (Engineering) Lusuiiisadosfunisiauinaznisqua
spUuUFAng Fsazdendugiifimnnundeivglunisesnuuunasinunlusunsuiieniunuvio
famsgunsaliniesinanasine 4 Medundiuazdiuntinvesssuy iauﬁy’aLﬁuﬁqua%’ﬂmmmﬂaamﬁa
vossvuy Tnefnanauiithaule Wy Smnssruusziugs dnamnlusunsuauilnmenu (Python)
dniaulusunsun191911aa3Us (JavaScript) tniiaiun Back End tnsiaiun Front End tinseaiun
gonldwas filsrmasumsitau wasideseimalulad sy

5 usunIma1n (Marketing) WusuiiisadesiunagninazAanssudaaiunisue
mMsUszmduiusuIelavanduduazuinig Jeagdeadugdfidanuaiunsoniasiunsnuny
A15MA1A N1540A1589ANT A131T0@319N5TAIUTINTENINseeANIRUgNATHIUTBIMNIAa 9
Taglawzdoamsesulatiiteligniifnmuaulsluduiuazuinisnndian Tnefinainnuiiiauls
W tnnagnsmsmanasnumsiulnvesgsia thuamenlomaiiienisidulavesgsie fidenasiu

'
Y aa v al v
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6)  usunsnensuywduazimusssu (People and Culture) 1lusuiliigadesiu

n1sdan1snineInsuanakasiausssuniglussdng dazdenludniaudilaludnvauznis

Ud‘d

fuiunuvesgiauagialnddatuyanadusenasaiian nasnsuldudiiiu fauiusinseming
uyudidesnndesindedearsfuyanarsnieluuagneuenesdns lnefinarnauiiviauls iy
Wmthiassmymainsiumaluladansaumna fusiinsiunineinsyana isrmgiunisdam
AfiA N AY HUsTRTVNeEINY waeiuslinanagsiansneinsuaaa 1usu

7)) UANUNTRRIUIRARA U (Product Development) tusuiliigadesiunswmun

'
a v =

nandnaineeunalulad (Tech Product) 3aagdoaJuliiinanuifiedvgyianie@iunIsuIngg

Jan1slasiniswazn1sansaUszatududiinetes laedinatnsunuiraula wu n1s.duLinves

Y
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Wansdouet dnnaaeundndoet dnTiasizvindndue Imnsuseiuamuninweduds gInnndn e

v a v 6

ARvia Jinden@nsiue Scrum Master wag Agile Coach 1usiu

8)  UMUNITVY (Sales) LTUUNALITIAUNTITVISALUYDINNAITAUINTU TILHD

WugiivinweAianazfnaiuuuiliuvewnaluladediate naoniuiiniufnasieassAlunis
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Wnausiilen (Content) Wenfivduamslanesulatduazeenlad awnsanazgmdesmddunsidnis
anAtugUuuulug 9 wazsiSeudngfnssuvesgnAniieasnegautovnanisudady tnedinainaui

Wiaule W figavgauaudnsavesgnan dawnudigwiauIn1se faunuvegani e
= Y Y v

ALAEYYAIUGNAT HiTIYeUANsINile inidewidvd Wanddeiudiu guinisUnyd

Y

83ANT JLTLIEYINUNISHMLNGIAY Fantidediaugsia wagiimideensaans s

4. vinwrddgyvausnuluganisiuisuulasgnana

a

frmeananssulugandviadinuseansvinveiasaussous T duraanssunateiu 39

aw oA %

INNITNUNIUITIUATTULAZIUIWRTALITDINUIN AA1AIUIAINABINTNEENEALAD inye

N9ATY VBN IUnALlUlad Fnwelun1sdea1sn1en1snan NneLlunIsANLALIAIIEH Ny

¥

lun1sasreassaudnnssu Minvelunisaieneauazliniug inwrlunisusuduazidasunisseus

Y

d9lud (Hrnote, 2021) Fannwssaudinezinani Aazvrelrarursaususlunisvinaund

ANTAINTUaIaInTIY Saudaluidesnsvesmataussuisiulagiuuazeuan sl World

laa o

Economic Forum (2020b) 19’1’1&’1Lauaﬁﬂmmw‘mmﬁﬁﬂLﬂuiuqﬂsuaqmﬂﬂ?%ammaqqmwaLLas
Asuialsaszutnaselng) Lﬁamauaummiﬁwmﬁﬁwdu Fe¥ovaz 50 Y0eusIUTIMLAT LT
szfosivinurludanglul 2025 Wewmdgyfunay "Double-Disruption” fiAntusilan saudenisin
SruUSAlUTAENIMALIUNNTI U ILAY Seazdenalinatnanulisunladly wazdawalinsaey
flon1annauiiindy (Katchwattana, 2021) Tnesinwefisnidu 10 susu léun 1) vinweni13an

AATIEN waEinweauuIANTsy (Analytical Thinking and Innovation) 2) finwen1sseuiidegnuaz

NaENSN15L58u3 (Active Learning and Learning Strategies) 3) ¥inwgn1swndgynindudou
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(Complex Problem-Solving) 4) #inwzn15An081983915 QY IALAZAITAALTIALATIZI (Critical
Thinking and Analysis) 5) inuweAUAnas19aTIALazn1535uAln (Creativity, Originality and
Initiative) 6) inwenisilugiiuasnisasnednsnanisdanu (Leadership and Social Influence) 7)
Winwen3ldau gua wazdnnismalulad (Technology use, Monitoring and Control) 8) #inwen13
ponuuumaluladuaznisilsulusunsy (Technology Design and Programming) 9) vinwen135uile
nulgunazaanurenlunanu (Resilience, Stress Tolerance and Flexibility) wag 10) inwygn1g
Tvmnandlatigmuaginugeufnaiieassd (Reasoning, Problem-Solving and Ideation) G
wssuinisedsuaundouia 10 fnwy fagilenalumsgndaidenlidvireulussdnsfisinng

[ 1

= laa o =
WisuwUasgadvialaegadnanin

5. N153ASITVYayatan1swennsal

Y

myAnTevideyaiiion1sweinsal (Predictive Analytics) 99NMTNUNIUITTUNTINLATIWITE
fifeadeamui uTEmsthdeyannednuasdegiuuieszimunilusuan Wolszneuns
dadulalumsnanuiauissdnsuaznisnenagnslrszauanudis nedudeyaiisilaseaiis
Faraunazdaivegluguuuuresnisns wu deyaidudniay aid 1Wudu Tedeyaiazthuniinses
mfﬂLﬂulﬁﬁy’ﬁayjaL%qﬂ%mmuaz%a;ﬂm%mmmw (Shet, Poddar, Samue, & Kwivedi, 2021)
Tumsiesesiteyaiiienisneinsalenaliisnsvatesuuuy wu mslivdnada nsiBeudveseios
msvtunitestoya Wudu (Kingkaew, 2014) sl mstisgidoyaiionsnsaianusdoamssidsey
vosmaanulugaddva Wunswensalfievszanunisaudenisfidsay idluduvessiuiy
W99 NSINMNY N1SENBUTY wazmadndeussuluesdng saensuluwmslunmsdniiuviu
Tuounan Tagannsduaseinssunssukaziide aunsnasumaiaisnmaweinsaiiideuthunld
dienswensaiarudesnsidsauainainay il

1) EDFR (Ethnographic Delphi Futures Research) Aatnatian1sidehuvouian Lagld
NTHNANKAIUTENINUNATANITIVBLUY EFR (Ethnographic Futures Research) futnatiataanie

Y v o A

(Delphi) Wumssmgasuresia 2 Fiddaetue mstuadansdeasszrienguiideinnlu
wadawaniguldanusuiumaiian1sidey1ARugIssau (Sirirn, 2018) a1u15an8UANBINITIVY
swpavsenIsnensalowaalddueg i Fvenenuideaes Pirew, Tanupol, & Sungrugsa (2017)
Iidunada EDFR unldlunszuiunssagnsmansiiteaunidsauuazanssaus lastiudoya
LIANAINLAZNITIATIEIONATT UITBYaIINNITHNAT¥ANNTATIZYE duasien wazadialu
wdosdiolagmdumuianngidenty Mnduishieeuilduniinseilaeddemyifiouldui
Juldldluawen

2)  Box-Jenkins AanAllAN1IneINsallagn13iMUARILUUAIENITATIvFR UANALURVDS

Pantuandunuslusted (Autocorrelation Function) wasHantuanadunustusosunedIu (Partial
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Autocorrelation Function) sagfiansannislfeynsuiaiasiviesynsunariifidnaiouas
ANULUTUTIUASH F391n913 889 Keerativibool (2016) Iftinaila Box-Jenkins urldmeinsal
Srunudfnushandeyaeynsunafifinnuiuudsmuggniadidailifuiusarlaianasmunand
Wasuuwasld Tiddulssansluveuiunanudoiudesas 95 annsadnnadaluléifusuuy
W NTAIT UL TG

3)  Naive Bayes Aawnafanisluisnisiuuilosdoya dnszuaunisiaulaglétunou
FBnnssuvena’es (Machine Learning) thanlddmiunisduun (Classification) Usziandeya
TngldndnnisAuianuiienduveudazmgmsaifinulugadeyaiildlinasu (Training Data)
(Pacharawongsakda, 2020; Saraubon, 2020) lnefigagsnunsfenisasauuuitassmnuiiazidy
anunsalideyauazanuiieuntiinstaslunsiieusls (Kamchonkitticoon, 2018) Faannaise
284 Alsultanny (2013) latdnadia Naive Bayes unl4iun1sne1nsaina1aussaiu lagn1sa1uun
UseLamuesnsalfnedng (Instance) waznaaounsdliegieiliiinlunisduunyssiandeya e
osuedeulvvesnuninginsyana vilvmsuienrunasdulunsdieusan

4)  Decision Tree haz C4.5 vieawmaidadulifadule Aotuneuidiugiudfyves
n3EUIUNNTBEUFIeaATEs (Machine Leaming) WunisiSousuvuiifasy (Supervised Leaming)
dmiuiuunussinndeya lnstunouisnisaouasiiliieeninnisious vianmdila was
sinaulaldiosarndoya (Saraubon, 2020) Tnsuuusiassazuandesddudulumadndulaludnuasy
vesliindui wsdeulvdoslidos q mufwesduld Feaunsanensalléauwuu Classification
LazLuU Regression (Pasilatasang, 2021) Fannaideves Wijayapala, Premaratne, & Jayamanne
(2016) I¢tihduneuds ca.5 Fadumaiia Decision Tree ¥undiuunaruungduaindoyavos
fdigansinu ilemanisaimsdrsnuiazuiunitieatostunsounmsvhay

5)  Grey Model (GM) Aamadianisvmiuudldiuvesdmeinsaiaindoyadiliverdes u3e
sULuunsuanuasteyatilintuouvieteyaiiannsasdsuuvadsd mieseilagléinainis M
fu TidndudedlddoyalutFimmn uagaruisaneinsaounsuiatldogiadivszdnsam
(Amphanthong & Busababodhin, 2014) Fa91n913Fuae3 Wang & Neuyen (2013) léiunadin GM
urldwensaluualiuanudesnismdsauluanidugandn Fadulgmduninensyanaly
FEAUYIR INIINANUAUNINTDITIUINDITEUALTNAN IR TITeR9 9 Wy wleurensfng
dssunearwazmnluanuinw Jamiumsiu Wudu Jddmadaissnanneinsalandeya
adfveinsznTfinwidnng Wemuuimemswiledgmdnsunssniunslueuas

6)  Support Vector Machines (SVM) fiawmailafifioaldlunisvih Machine Learning @unse
nensaléauuy Classification WagWUU Regression fUstAnBamluntsduundoyaiiivaisds
wazdaililadduinesiua (Kemel Function) dwsunsutangudeyaianansausuasulunmugiuuy

yostoyaiiunnsnsiule (Pasilatasang, 2021) §9a1na1u3dewa3 Nachev & Teodosiev (2018) nuin
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Tuaaus SVM fauaiunsalunisiasisideyanisdneu lnvasraduwuudiassnisnensal

v A

Anudustusszninsulsiiiudoyaidedniferduunumlunisdisau iemadefidfyianlu
QRECRENGLY

7)  Regression Analysis 1130 Regression Model fiawnfin3S7ilduuusiasamsanase Tae
mamarmduiusandadeiifdonadns faazdnuanudiiuduss 2 fuustull mnddfauds
wiliinazdemaldadiudsauUasuulaidae el Regression aunsatunadradunuusiaes
nadsusresadesludnuauenisnnnosi@edu (Linear Regression) Meldunssuazidulds
(Kulvanitchaiyanunt, 2020; Saraubon, 2020) Fe91n91uATeves Akinnuli & Apolowo (2018) 19
msafauvuiiassmsanaesuariinsziteyatiionaunusnsmdsmiliifismesonisufifnuly
03Ans Tnguuudtaesiildluiinsgismelusunsuduiasy uasmansdnwluldlunisuinis
Jan1sesAnsauitdenulaegaliussansain wasiawideves Vaid & Ghose (2020) Tinatia
msanaeslunsieszideyaiiionensainnudesnisidany lumsduiulassnsitivuialasenis
uaneneiy eedldmasnudunuiunnsiuge

MnmsAnmduneuisveanaiaisnismensaifiteuiuldlunuite fifsuldinisasy
UszifudAueausasimadaislusuuuumndansie lnefiseazidondsmnsnsi 2

M15199 2 NMsduATEmatianTilaTIzdeyaiien1sneInTalauAeen1IA&IAY

walla ANB5U"Y

EDFR (Ethnographic Delphi | N1sWeInIalouIARNAUNAIUAL UYL NATA EFR AU DER deulddnsy
Futures Research) nsivuauleuglaruruean lngdnieiteyaainefinuazdagiures

2IANINLDNTNARDNTAREULD

Box-Jenkins nsaseuunensaidmudeyaeunsuafauieanfislagi #a15an9n
UNTUIAMTAIRARaZAURUTUTINALT TAgnISAMUARILUUAIY
n1snsivasuAnauURvesilsifuanduius inanisnensalssezdulaagng

Lalugn

Naive Bayes manensallaenisiuundeyaiieasisuuuitassaruiiandu deszideya
lngodeduneuisnisioudvennses FudunaSeuiuuuiudimaisseuiie

Uuusawuuiassnsnensallviiuseansamuiniian

Decision Tree Wag C4.5 nsnensallagldsuldindulalunsiuunyseinndeoya Tlassadrauuuaiu
fu 1 Juniseuiuuuifaou n1sdwunazuansienguuesdoyanienadns
(Class) MbAannniswensal FeUsednsainvasdanuuneinsalduegiy

AINYIYDItayYa
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waila ANasunY

Support Vector Machines | nm1swennsallagldnisiuunusensitasigsinisanaseiudeyaniainududou

Y

(SVM) LATAAIDE1991UIUNDY LABNITMIANFUUTLANTVRIAUNISLNBES 198U

WunssdmsulUngudoua

Regression Analysis %38 msngnsallagldiuuinassnsanney TUWanN1TMINEdAlngeAANEUNUS
Regression Model WLdU w1AINduRUssEnaInedanlsauiuAIuUsdsy weansal
AU ULUADIR LU I UTLAAINE NN IEUUTZANEN1T0A0 D 8UDIF

wusdasy

oehilsfiny malamslinneitoyaiientmennsaiunameda fhluedosdloviodunouisd
foglulusunsuduiagudmiumsiinesidoyalnoanis in3esilosztisdursanuazninly
Msheuiuinginisdeya (Data Science) annsathdeyardrglusunsunasiionlinumainisi
Fosmsiitemanensalldegaiussansam fimsusznanateyainniuarldnadnsiignies ne
Tsunsuifenléiinsesideyaiiionisweansal 1Wu KNIME, Rapid Miner, Pentaho, R 18usiu
(Yongsiriwit & Chaisiriprasert, 2017) #4il 91NN15MUMIUTTANTIMALILITonUT1 TUsunsuiiten
ﬁmﬂ%ﬁmiﬂzﬁ%’ayjaLﬁamiwmﬂmi Usznoumelusunsy SPSS, Weka, Matlab, SAS, uay R daifiu

TUsunsuuszinnsala (Open Source) wazilulusunsufineadealdanemuiadnsnisuiunlideu

6. unasy

unpraUiimhsunssadul Hnguszasdiietiauenanisduangissanssuiiieades
fumsiinsesideyaiiion1snensairudesnsmdnuvesnainnulugaadsia Tnenansuivim
Wumﬂﬁﬂ'i%ﬁﬁsmﬁmﬂﬁﬂumﬁmeﬁ%’azﬂaLﬁamiwmmai lAwn EDFR, Documentary Analysis,
Box-Jenkins, Winters Additive Exponential Smoothing, Combined Forecasting, Naive Bayes,
Decision Tree, Decision Rules, C4.5, Grey Model, Regression Model, Support Vector Machines,
k-Nearest Neighbor, Regression Analysis, ag AODE Algorithm %Qﬂi%U’JUﬂWﬁmeﬁ‘ijayjaLﬁa
msnensalifunisiinedanmsideuvveuian adanisinviesteya msdouivenies waz
wadiamslesginisonnosulfiiuiuneuislunisensel Tnemndudoyadenmunmasfeuld
wadian1s3deuuvewian wasinludeyadsUsunaasieuitoyaudnszilulusunsudisagy
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Matlab, SAS, R wa¢ Visual Basic uaganiunsiaseiteyanumainisiduilaidunmsieuves
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ANABINTERTIIEIAUTEIRaInUlugARITansoANABIN TwsIUluAusng 9 ldinaziu
MAIAUAUGAAMNTIUATA FNHIAUAIUNITARATI MAIAUAIUNITANYT kagNRIAUAUBY 9 B9
WudrurslunisaianisalgUasduazguniu (Demand & Supply) vesesAnslatdusened visll Tu
mlesgndeyadniunldnensalduussnuiielviianumangauiuruineseernsvsevun
284lATINSNAaATINIUeY wardisauianIsnenNTalauTTousYIUTIIUAIY d1Un15ANY
Wl EUAINABINTITVRINAINUAUTINYE YR IwT 1Ll ug AN T ABULUANEATTA duwudldunis
Wasuuuasgs lnesinsunlayauseavg (Artificial intelligence: Al) LU WNUNLIIUALNINTY
a19dnaliguuuuvenIInwaznisinnulisuly ussaudnduasdeadinisusudiagiaun
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1 < ¢ & = £ = Yo [y v a o & A
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v = A S a a X 1 oA = % YA salaal &
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1. unmi
1.1 AAMINEUBINYEANEATAANA
uyweAan$Aiva (Digital Humanities) u3e ey (DH) Lluvdendifdnvugidu
ananv13v (interdisciplinary) ifn&slésuniruaulaviniialan (Fiormonte, 2014; Isemonger,
2016) LAnFEnAuludeves n15UsTNIANANIINYWEAIARS (Humanities Computing) LaZN13
UszananaUszgndlunyweaians (Applied Computing in the Humanities) iywemansadsiallu
MsysaIMIMIvihuswiusenianaluladuazaiyvemans (Mahony, 2018)

Y

A1@n519158 David M. Berry 3l ufieaggyd1uuywemansadva o uminende

dadnd (University of Sussex) Uszinaiding laasuiedn uywemansaaviailunisuszendld
weluladinoufiawmes (computer-based technology) Tusiysaaans anvivnisatunisiaun
\nsesileddvia wazmsanmnemnuargudeyatenm suAaUzuay Tanse 9 (Berry, 2019)
12 pwmsusyweraniadvalulssmeagu
naiamyweransaavaluedoiiaduiiniluglsluarendnunie dddueide
nyiueen (East Asian) Inslamzlutseimadu guu wazinmald Aeidamuanssfululseidu
M3BeNSUNAEMTTANLY Y MANSATTTA (Peng & Zhou, 2022) Bils Usamadiuiduuszinanidly
lo\Fonz Tuseniimssdusnuiindesiuuyuemansaidvialuguuuunsiidiusimvesesdngng
TunnaadiuvesUsama anuduinvesyssmanddiralulsemaduudauiadu 2 9aanan 1Hun
F1aNANARITIUT 20 LarTaduAmSTE 21 Ss1easBundad (Charles et al, 2010: Inaba, 2016)
$29n819AN15387 20 uyworaninaalutsariiintuly a.e.1948 Tganidy
mw’lﬁjﬂuLLazmmﬁ’lam%LLmﬁma (National Institute for Japanese Language and Linguistics) %30
NINJAL @¥1andadoyaniurduu 19y Taiyo corpus Wugrudeyausniidaifvdoyaluanvn

uyweenans lngldniwnendidunea (XML) ddnwaidunisadiauin (tag) iiudeyalulineans

Taiyo fidnauanuidesuniwimans edfiuilugael a.a. 1895-1925 Judupdetoyaiiinae

q

v

dmfuanudlafiugruresniwiduaielnaifiiatuludianaitu venaindantudeiiuey
KOTONOHA fiun1357usaanssanssuiivainvatssiuis Taiyo corpus authluglassnsifidedn
Balanced Conternporary Corpus of Written Japanese (BCCWJ) #1fun1559usaumifnsis1uau
100 d1udn Tneidundsteyaiisiusudoyaluganouaelvi (premodem data) (Charles et al,
2010)

nA13567 1970 Tu A./.1972 an1ur95N ST UULMATIA (National Institute of
Japanese Literature) wo NUL dnsstuiiioviminiulanssanssuntsdiulfeglusuadva Tay
Unideaiiunsulasteyaniuidelveglugiudeya siusiuddni ussenedeninuuazdnyinnssvll
’JsmﬂﬁmmmaLﬂugm%ga%’aﬁﬁammﬁL‘ﬂuéful,wwmcﬁﬁu (Charles et al., 2010) siaunly o.a.

1979 WS AU vIARUTINe1UNI91A (National Museum of Ethnography) t3uldinalulad
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noufiamoslunmsinnisaeadnduiifunede tonans sUaw 1des waznmouns Tneldinalulad
AdvalunsUszinanadeyadoussarauhlugmsiitininmsiunsudasteyafivade fumaulu
anUuuagiifsdugilidiuddglunisasisteyauyvemansuugiunauiinimes (computer-based
humanities) (Inaba, 2016)

P2amAr5Tu7 1980 Tu A.A.1980 aanduidelunywemians (nstitute for Research in
Humanities) #39 Jinbunken L'%IaJLLﬁJaﬁagaa%ﬁaﬁuamiisﬁﬁ Ming Dynasty Civil Examination Index
noulaulaidoyafiniavenssull Index of Shanwen Liyi LagsIeNtena1side Catalog for the
Study of East Asian Documents siaulu A.7.1988 F1@n$19198 Ryo Akama %L%'umslwaa%’ayja
Advaueedan Kabuki TuisAngin15asATLRIunIINeIdeIlene (Waseda University Theater
Museurn) wazlu a..1989 Wnisnsluanduuagiissusidiuduaundnnguiiniuauls
WngaunsUsrananalunywerans (Special Interests Group of Computing in Humanities)
vi3o SIG-CH Fadunduluanauyszinanateyauisussmadiy (nformation Processing Society
of Japan) fuustiusn SIG-CH funumdrdalumsdnssmauvesinimnmsiuuysemansaivialu
Usznadlu uazdinisdaUssyu SIG-CH 3udausd 1989 dvlunisuszquudazasafunisinae

o o

uATeUszanm 8 FesuarAfiusiionarsmsussyuidaianiiduyeiidodn IPS) SIG Notes dm3y
nidofiinsuvszyuduinidennaandumsinuduingnsa saunaionyvomans drde
wan lawn MsUseanana N15iATIERvisen1similesdeninu JUAIW LBNas USTANUNTUYEeTEN
9u 7 fwauiufdva Taslamznmawiia Javeie edesile wienamsanuludesnanazgn
ﬁﬂiﬂﬂizqm&ﬂ% (Charles et al., 2010)

Tugnemassudi 1990 finsdassainaumalrinsfiiendosiuuyuemansaaa
amﬂumiaumﬂmﬁwuﬁiiﬁmEﬂLWiﬁJismﬂajﬂu (Japan Information-Culturology Society) W&
amﬂumiaummmﬂmmﬂﬁLLViQUizmmﬁﬁu (Japan Society for Archeological Information) lag
FalitinsUszyuuszdlsuuyvemanslunisuszinana dwihlmAnnisuaniuasumeivinislu
A ayEeAAnSA3Ta (naba, 2016) fadllutiedul 1990 anfurssaunssua G Uuiiesald
A1MUANINTFIUEIMTUNITAALAN (tagging) Iﬁﬁuaiimﬂﬁmmmgﬁﬁu lagldniuieadouuea
(SGML) L,Laza%f'mg’]uﬁﬁa;gaLaﬂmsaﬁ’mﬁmﬁﬁ"umﬂmg (full-text database) @n1UusTUNUMEALY
lunsasregrudeyauddenieimusssuuysd (human culture research) laglu A.@.1990
anuifenysemansiSudansussgudeuiinnsussadindensussiananisinyiiety
Foanziueen (Annual Workshop for Oriental Studies Computing) %39 ORICOM lagiifinun
faduuszsmnd dounlu a.e.1994 Tnsfadanaznssunisidogrudoyadonim (Daizokyo Text
Database Research Committee) 1a e @uéLﬁamiﬁwuﬂuywﬂmam% (Center for Evolving

Humanities) ¥58 CEH a4 un1Anedelaiied (University of Tokyo) Banseunguyndeyataniny
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Wenfunanenaummslue@engfuesn 3antuludevegiudoya SAT N5IUTINUNAULATUUAY
91999e0ulauNiy®I1 Digital Dictionary of Buddhism (Charles et al., 2010)
wannHlugimessen 1990 Tu A./.1996 an1iun1wgUuiazn1waan suieua

Tauwlsuaauiaines (mainframe computer) lun1sasednvinwguainunanuluntdsdefiun

aa v

?5@L‘Uumiﬂiymawammmﬂuimaimmiuiawwa (Inaba, 2016) kazly A.#.1998 An159AH 4
a

fa o

ugIduAavs (Art Research Center) %38 ARC fd UM 1INYIFEINALUNAY (Ritsumeikan University) &

a

wihiluUasteyandviavesianiivainansuazausanmaeinmsssuiidudedsildvesdiu (ntangible
Japanese cultural treasures) slaFunisatiuayumsiidsannnsznss@nwsnig Taoidunuide
Rerfunywermansaaviafsjauiausssugiulunmes wesdumAfeildmaluladasaundy
mMsdamsteyaiivainvats Wy deannu sUnm Awanulid uazaimadouln Wudy (Charles et
al., 2010)

PrafurmsTudl 21 uywemansadvalutasiaiiiatuly a.a.2002 Aalasins Kyoto

IS 1

Art Entertainment Innovation Research @9a1AUN1ISANANINGIRINELUAS UANLINUNGLND AT

9 9

aa o

HASIUNIITINI TRV ALTIUINNTTY (innovative digital scholarship) LAgIAUTAIUSITULABILALAS

aa o

dl 1 £ 1 U dl 1 1
adu ImimmiuiaammammmﬂiimwamLauamwzﬁ,mLmusuaammﬂmmwuﬁﬁﬂumﬂu faubu

faa o

A.7.2007 umia]mmﬁuauuwmammwamaﬁaﬂ LLau’JGlJuﬁ'iﬁJEUﬂu (Digital Humanities Center

[

a =

for Japanese Arts and Cultures) #39 DH-JAC U UN1INEISLINALNAS uULUuamuuLLmLLiﬂiumuu

faa o

fifinsdndsquinyweaiansidna (OH centen Tnotduguédidniunisluveuiunvesniside

faa v

WYweAaniaIva lawd nsasiegiudeyasunin mswUasnimadeulmivemanudaly stuu

3

v faa o

arsaunanenieanslulaseimans ANsAuaadva nTensAnwanvangngIateinugyu
(Japanese video game archives) (Inaba, 2016)
Tu A./.2011 In1saUsEYuLYYeAansAdYa (Osaka Digital Humanities Conference)

undledlewin Inedinivin1sainaniiusesdnsuyweransavna (Alliance of Digital Humanities

Organization) %130 ADHO asnauAgfusywomansadaludiu 19y SIG-CH uay DH-JAC $aufu

[

AV
amJiﬂEJmmsﬂamamﬂuwwmamﬁﬁ%maimuiuﬁﬁﬂ Fafnimmsiiudelunisdasaauiay

]

uwamam‘a%ﬁaLmuﬁzmmjﬂu (Japanese Association for Digital Humanities) 39 JADH uag
sounldnarsiduauBnuos ADHO Tudil JADH Budanisussyuisednd duiliiAanTotie
anusanielunisinauenanuLarnsuszgudeufianig Tnodudivssmaduindgiv
wrlufulmadsdfyidemadedinlaemuuazuinnslulssmadiy wimvanisaluduiulmd
WA m%umimmmmmmmu%mam%ﬁ%ﬁammmiﬁmmawmﬂmmf\malﬁmﬁumwumawﬁ SN A
GUulud 2011 (Digital Archive of Japan’s 2011) ¥38 JDA fidnwaziluiui (portal) Adaiuing

CY ¥

! aﬁﬁmmammmumﬂm "'UGWHLLau‘Ui‘UUNEU’EJELIaIG]EJUﬂ’JEU’]ﬂ’]iﬂﬂuﬂiu’JWﬂﬂﬁﬁ]iLLﬁuUﬂ%@‘Vm’]EJ

—

NARIYA (digital archivists) smlmummaauuaa’mﬁqumummmg AIAYAAINNTIN kAL DIANS K
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Ly

wansmarils Snvednuduaysemaniatviafiisatestuusiuiulm Wi nmafunnsundoud
lasudInsSudefuAn19555u%16 (lesson learned-oriented archiving for natural disaster) 1o
Usggndldinaiianisuanssauvuandd deslu a.a.2014 anvingrdovarowidulsemadgule
vdngmsvadindnuniisjatiuigvemansddvauaruuistiulsraunisalms@inuseminetu (inaba,
2016)

'
SN

JuU99u

o3

nmdngIuiinaniseazidennuluuvesysemanshavialulszing

[
CY Y] 1

TUAUAYINAANITTYN 20 AUDIFIAUAAITIHN 21 MIALTUNULAENITNAUIAIUNYBEAENS
Advialulszimaduuinauinisegiwmaiiie audiuleddn nsafiunuludiawsndunsnesingiu

faa v \/Lsu J

MsvungITasiuNIRAINYBEAEASATTA LN NMsasindadeyadAny nsadegiudeys

[%
(Y

Joauuazaudde nswlaadufdva msdnsanguitianuauls guwuindvinisuazaunay n3dn
UsegunnadnInis wasn1satuayunisvinide luvasivisiaeulasudiesdnnuiuasuinnssy
MiauuiUseynald laun n1sUssynaduywemanshanalulsannIaimusIsuLazInnuIewme)

N1SAIAUIRAZANIANLANILATUNYBLANEATAINA wazN1TUANANGATUYYEAEaNTATTalY

UWINYIAY

2. NMTINBAYEUANENIAINA

&a

uyweAansAIalAstesfuUsEfusg 9 wnune TneflvoulunueinisidefiAsatesty
uyweenansadvasunu 5 Yseau lawn (1) peaidntudvia nsiivanisuagniswisadeniu
(digital collections, archiving and text encoding) (2) AMe1uLarN1SIATIERTBANNBLANNTOTNE
(reading and analyzing electronic texts) (3) LWﬂIuIaﬁﬂﬁiﬁﬂLLNuﬁmQQﬁmam% (geospatial and
critical discursive mapping technologies) (4) Tayavuialvg AsuRABINIFIAL N1537Y
4319835AY89NqUAN LagN15a319AIadne (big data, social computing, crowdsourcing, and
networking) Lag (5) @AINLIAGBUNITASINAIWENTR (3D immersive visualization environments)
(Holm et al., 2015)
dwfumainideduuyvemansfdvalulssmadiuivssifuvesnisinwiidoagule
a Useidiudail
21 myiuwilesdayauaznisuszutanatonunegiuaaiadindlen1vnsssuea
(Text mining and natural language processing of classical Japanese texts) fuszifudosd
Anwidessd
- mAdemwdiuieznwiifeadesduinuszdiu nmmaninndUu uas
miﬁﬂmmmﬁjﬁu (National Institute for Japanese Language and Linguistics, n.d.)
- mfedsamanvninildvsslevideauawigiuyaneuatielnl (National

Institute of Japanese Literature, 2022)
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- mﬁ{faawmigwﬂmam%ﬁﬁﬂuuLﬂ?{auﬁiaawmmiﬁﬁaga (Centre for Open Data in
the Humanities, 2022)

- MswUamunIng N19IATILRRAENTIANLNAURTUITIUARNNSAIEUINIY)
duange wazn1wIAluA (International Institute for Digital Humanities, 2010b)

- miﬂismawamm@ﬁw’hﬂLﬂﬂiuia'ﬁﬁ%ﬁa (Inaba, 2016)

- MIUTENANATEANUVIANENIYT STAENTTE NTHATIEN WaTHAILIYARINYIAY
Funwdiu mafnwaraduiusszrindsnuslunauasnadisiasnuse mlenevinagnis
viumilosdoniu 5Uaw tenas ussanynsuvietaniuvaaduddva wazadsdoyanwqu
(Charles et al., 2010)

22  nsldunuiiddviauazssuvansaumanisgiiaansiien1sidenisssSaanans
waZIMUSIIU (Use of digital maps and GIS for historical and cultural research) fiuszidugesd
Anwidedadl

- msdnvhunuiidaiAvesussmadiulunsUse Simans (Vierthaler, 2020)

- mi%’mv‘hszwmiaummmqﬁmam%l,%wisi’amam%suawismmﬁﬁu (Inaba,
2016)

- andldszuvansaumaniagfienansluaiviuyveeansfiainuvainnaisly
Useinadlu 1y 2155unTI nMwmans Ysziaans lusued Afsiasiany snyweine
wnAalfny waznmsaansfing (Charles et al., 2010)

23 nisa¥reaavangmnAdvianazgrudeyatiianisasiuinuiuazidifausannis
5’9uusssuz§'ﬁu (Creation of digital archives and databases for preserving and accessing

¥
v

Japanese cultural heritage) fiusutAugosNidnw1idededl

- msaheanngmeiaviaaindefidudedligaiidudedliliuazainusanmis
fausssuuuusaiugusanaiausssusmaiovenfoilauardu (Digital Humanities Center for
Japanese Arts and Cultures, 2011)

- msafugudeyasunmuazasmnemniidiaieafukuiulm (naba, 2016)

- msadugiuteyaiientsiwuiuyveaians 1wy grudeyanszunilgn
atuBidnvselind grudeyauneinuidenianmsenaufine 1usiu (Center for Evolving Humanities,
2012)

- asafugudeymssanssumwgiu pudeyanuitemsianssanyd uas
grudeyaussaynsudmiumsmans@nyiludgiu (Charles et al,, 2010)

aa v

2.4 AavzfdvianaznisasluInerIngnava (Digital art and preservation of digital

9
materials) fUszwhudaaNANwIesail

- Msulasnedeulmssnaudady (Inaba, 2016)
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o = a

- mswanduddviavesTagivainnansuazusanmeimusssuvead Juiidudes
Lalel waznisasranmenulld (Charles et al., 2010)

- msdafulesniunsusanneinusssuuasAausieglusuadvalldansa
Whialeuudumasiin (Art Research Center, 2016)

Qu

3. aaﬂnimauuauuuuwamam na

1 A L% oA

29AN3619 9 TunatenipdiuveslseinagUuiuindunuimdidglunisanduauuas
M3 UfuIYvemansaIaulssaunaduia desAnsifinsdniuaufeidesiu
uywemaniadvialulssmadiu dauvadu 2 ndu 1éun ndu 1 osdnsszduIRuazuuInA uas
nau 2 I Inedeuazanduide flswaziBundadl (Charles et al, 2010; Inaba, 2016; International
Institute for Digital Humanities, 2010a; Vierthaler, 2020)

3.1 asdnsszAuBIALazuIUINd ussdnsiatuayunisidenyuemansadvaludu
919

- aoduNyveA1ansAINaUIUIYIA (nternational Institute for Digital

Humanities) [https://www.dhii jp/index-e.html] L“T;Juamﬁ’uﬁﬁl,i’]’mmaLﬁal,ﬁmmimwﬁ’ﬂiﬁuaq
iy wemansiinafumsiauiwaznsuszgndliuywemansiava afuayunisideio
W Tmusssuddnlavesysd maddeferfufuAfymsmaudnuuagiuatussanfnmsaaun
s‘z'fqLﬂummﬂmﬁmuﬁiimawwé (International Institute for Digital Humanities, 2010a, 2010b)

'
A

- ﬂuﬁ%’au’lmmamaiﬁﬂuﬁﬂm (International Research Center for Japanese

v o9

saw oo

Studies) 30138031 Nichibunken Lﬂuﬂumawmmumm%mmmaaﬂmwuﬁﬁmmﬂuLLayfmLmem
aruinfielunsifouaraduayuininmsdudiuinuainialan Snvisdaatiunsifeiendtu
nsFnwUTsuLTisusasnIswanUasuTmusssu (Intemational Research Center for Japanese
Studies, n.d.)

- ammmieiqLa%ﬁwmmamil,viwszmmﬁﬂu (Japan Society for the Promotion
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