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Analysis of Factors for Building a Sustainable Food Industry and
Healthy Food Environment Using Data Mining

Kosuke KATO

Dissertation Summary

This thesis focuses on the development of the food industry and healthy food environment as research
topics related to sustainability, which has recently gained importance in all fields, and attempts to
analyze the factors that contribute to the development of the food industry and healthy food
environment. This dissertation consists of eight chapters: Chapter 1 is an introduction, Chapter 2 is
a summary of the data mining analysis methods used in each chapter of this dissertation, Chapters 3
through 7 is a discussion of each research topic, and Chapter 8 is a conclusion and explains the future
perspective of this dissertation.

Chapter 1 provides an overview of sustainability initiatives that have become increasingly active
in recent years and discusses the need to construct the food industry and environment (the main
subjects of analysis in this thesis), with sustainability in mind. The paper shows that to build a
sustainable food industry and environment, it is necessary to discuss sustainability from multiple
perspectives. To this end, it is necessary to analyze a variety of data; therefore, a data mining
approach is effective for this purpose.

In Chapter 2, we provide an overview of the data mining methods used in this study. Particularly,
it outlines three approaches—network analysis, text mining and natural language processing, and
scientific quantitative analysis—and summarizes the specific analysis methods and implementation
tools used in each chapter of this thesis.

In Chapter 3, we analyze the industrial structure of ASEAN, whose member countries are expected
to expand their markets in the medium-to-long term to develop a sustainable food industry owing to
their remarkable economic development. The data to be analyzed are the national input-output tables
of each country, which can be obtained from the OECD database, and network analysis, where a data
mining approach is applied. Specifically, the industrial transactions of the entire country were the
object of analysis, and the industrial structures from 2005 to 2015 were quantitatively analyzed using
two centralities, Random Walk Centrality and Counting Betweenness, focusing on the industrial
sector related to the food system. Random Walk Centrality and Counting Betweenness are suitable
indicators for the analysis of input-output tables. The sectors with high centralities were identified
as the major industrial sectors in each country. Furthermore, by analyzing the correlation of industries

among ASEAN countries, the similarities in the industrial structure of each country were also



examined. Agriculture, forestry, and fisheries were found to be major sectors in Cambodia, and food-
related industries were found to be major sectors in Vietnam. Comparing the analysis results from
2005 to 2015, we found that the major sectors in each country remained almost unchanged.
Furthermore, the correlation of the industrial structure based on the centrality ranking of each sector
shows no significant change in the overall industrial structure between 2005 and 2015 in any country,
as was the case for the major sectors. Based on the centrality ranking of food system-related sectors,
three categories of ASEAN countries with similar industrial structures were identified. The three
countries with high rankings for food system-related sectors are Cambodia, Vietnam, and the
Philippines; the two countries with low rankings are Singapore (an industrial-oriented city-state) and
Brunei (whose main industry is energy resources); and the three countries with medium rankings are
Indonesia, Malaysia, and Thailand, which have food system-related sectors.

Chapter 4 addresses research issues related to organic agriculture, which are important for building
sustainable agricultural production systems. Organic agriculture is considered an important approach
to realize sustainable agriculture in Japan; as the “Strategy for Sustainable Food Systems, MeaDRI”
has set forth a policy to expand organic agriculture. In response to this situation, academic literature
related to organic agriculture has increased in recent years. It is difficult to grasp the overall trend of
such a large amount of academic literature data using conventional human review; therefore, a de-
mining approach is considered effective. The analysis targets academic literature included in the Web
of Science, an academic article database, which has been assigned the Social Science Citation Index.
To provide a sense of current trends, the literature collection was a 20-year time span between
publications in 2002 and 2021. In Chapter 4, we used the co-occurrence analysis of keywords in
scientific econometric analysis, which is implemented in CiteSpace, a scientific econometric tool,
and Burst Detection, a method that can detect keywords that occur frequently in a certain period.
First, the analysis revealed various research trends and topics related to organic agriculture.
Specifically, five main research topics were identified: (1) case studies, (2) producers, (3) consumers,
(4) policies, and (5) sustainability and environmental aspects of organic farming. Second, case
studies on organic agriculture have accumulated in many regions, especially in California and Spain,
and the transition of regions where such case studies have been active has been confirmed. In other
words, it was suggested that case studies in California were actively conducted in the 2000s, and in
Spain in the 2010s. Third, research on the sustainability of organic farming has been particularly
active in recent years, suggesting that attention on organic farming from the sustainability
perspective is increasing. Furthermore, the results of the analysis as a whole indicate a transition in
the trend of academic research in organic agriculture and suggest that new research is being
developed based on the accumulation of academic literature to date.

In Chapter 5, we discuss research issues related to palm oil, which is the world’s largest producer



of vegetable oils and fats. Simultaneously, various problems have been internationally identified,
such as tropical rainforest destruction, waste, and child labor. There is also a need to develop waste
treatment technologies to reduce environmental impact. In this study, we focused on the problem of
waste treatment associated with palm oil production and analyzed patent information related to waste
treatment. The objective of this study was to provide an overview of the technological evolution of
waste treatment from the viewpoint of a new classification based on the semantic aspect of the neural
topic model. The dataset of palm oil-related patents collected by the World Intellectual Property
Organization (WIPO) was used as the target of analysis. The dataset was analyzed using patents
related to palm oil. The results of applying the neural topic model, a framework that enables analysis
including the semantic aspects of text, showed that it is possible to extract waste treatment
technology based on its semantic aspects. Particularly, the results showed that the classification of
biomass technologies related to waste treatment is based on specific technical details, such as second-
generation biomass technologies, which are not sufficiently accessible by conventional patent
classification. Additionally, patents on palm fiber were continuously published from 1995 to 2015,
suggesting that technologies related to palm fiber, such as mattress applications, have been widely
developed. However, only a few patent applications have been filed for Palm Oil Mill Effluent
(POME), which is the effluent produced during palm oil production, indicating that there is a high
possibility that technological development has not progressed. Although the scope of the analysis in
Chapter 5 is limited to patent information, the results provide some implications for the development
of waste treatment technologies associated with palm oil production.

In Chapter 6, we focus on obesity, which is a critical issue for building a sustainable and healthy
food environment. Obesity is an important food and health issue and is considered a particularly
serious social problem in the United States (US) and United Kingdom (UK). In this chapter, we apply
text mining to newspaper articles that contain obesity-related content. We analyzed The New York
Times and The Guardian, which are internationally recognized as quality newspapers publishing
high-quality articles. As The New York Times is US-based and The Guardian is UK-based, we
approached US and UK social interests through these newspapers. The results of the analysis
revealed topics that are commonly reported and unique to both newspapers by quantitatively
measuring the degree of similarity between topics in accordance with semantic aspects. Overall, the
topic-extraction results revealed various obesity-related social interests, including topics related to
obesity stigma and child obesity. The extracted topics were divided into three major categories: social
interest related to child obesity; disease aspect of obesity, such as diabetes; and policy aspect of
obesity, such as sugar tax. Topics unique to each newspaper that reflected the social context of the
two countries were also identified, such as those presumably related to the British Royal Family and

those likely to be related to US food companies. In Chapter 6, we also focus on the sugar tax topic



(which is common to both The New York Times and The Guardian) and clarify the differences in the
content of articles. In addition, to verify chronological changes in the sugar tax topic, we compared
the content of the articles with actual events related to sugar tax. The results showed that the words
representing the topic changed in tandem with the actual events, indicating that the articles accurately
captured ever-changing social concerns. The results can be considered an indication of the usefulness
of newspaper article analysis using the neural topic model. Although the results cannot necessarily
be taken as a reflection of the general public in both countries, they can be considered a revealing
part of the social interests.

Chapter 7 discusses health foods that are considered to play a role in creating a healthy eating
environment. Food with health claims system is a certification system for products with health
benefits and includes food for specified health uses, food with functional claims, and food with
nutrient function claims. We conducted a questionnaire survey on consumer recognition of such
foods with health claims and applied text mining using network analysis to the survey results. Thus,
two tasks were set. The first task was to compare consumer recognition of the three systems that
comprise health foods. As an analysis method, we applied sentiment analysis—a method for
estimating the writer’s feelings expressed in the text—to incorporate the measurement of positive
and negative scales into the analysis. By combining sentiment analysis and text mining with network
analysis of survey response texts, we approach consumers’ perceptions by capturing their feelings.
In the second task, we focused on the health effects of food for specified health use and food with
functional claims, and approached the relationship between such health effects and the recognition
of both systems. The results revealed differences in the level of trust correlated with the level of
recognition of the food for specified health uses and food with functional labeling systems, and also
confirmed the skepticism toward the health effects of each product. Furthermore, in the second issue,
not only were the products and images that consumers associate with the health effects labeling such
as “reduce body fat” clarified, but the confusion between the food for specified health uses and food
with functional labeling systems and the possibility of misperception of the health effects of each
product were also revealed. The results of these two analyses were similar for both systems. The
common finding for both analyses is the need to provide consumers with more information,
especially appropriate communication, about the health effects of each product.

As described above, Chapters 3 through 7 of this thesis focus on the issues that are important in
building a food industry that contributes to people’s health and achieves sustainable development,
and analyze them by applying data mining methods to approach the important factors of building
such an industry.

In Chapter 8, we summarize the results of the research cases described in Chapters 3 through 7,

deepen our discussion on the characteristics of the data mining methods applied, and present the



conclusions of this thesis based on these research cases. Although the analysis cases discussed in the
above chapters are limited in scope and subject matter, the results have certain implications for the
construction of a sustainable food industry and environment. Based on the analysis results and
discussions, the conclusions of this thesis are discussed. First, the results of Chapter 3, focusing on
food-related industries in ASEAN, suggest that the food industry has strong ties with other industries,
and that the economic effects generated by the food industry have a significant impact on other
industries, although differences prevail among countries. Therefore, efforts to build a sustainable
food industry and environment are expected to have a significant ripple effect on other industries. In
this regard, the promotion of organic agriculture discussed in Chapter 4 can be viewed as something
that has the potential to affect not only agriculture but also the entire food industry. The palm oil
industry, discussed in Chapter 5, is not limited to organic agriculture; the entire industry, including
the palm oil industry, must develop waste treatment technologies to reduce the environmental burden.
In Chapter 5, it was suggested that technological development for waste treatment generated in the
palm oil production process is biased toward waste such as palm fiber. However, the results also
showed that development is progressing with environmental load reduction in mind, including
technological development related to biomass. Chapter 6 analyzes social concerns related to obesity,
reflecting diverse social interests, and suggests the need for a multifaceted approach to creating a
healthy food environment, with the aim of building a sustainable food environment. Chapter 7
focuses on consumer awareness of health foods, which are important for promoting people’s health,
and clarifies the need for further provision of information to consumers. These analysis results
suggest that to build a sustainable food industry and environment, all stakeholders, including food
companies and consumers, or society as a whole, need to promote initiatives to enhance sustainability.

The remaining part of this paper approaches such individual issues, because although we have
obtained knowledge of general trends of food-related industries and the food environment, we have
not sufficiently approached further detailed issues suggested by this study. Furthermore, from a
methodological perspective, this study utilized various trend and group detection methods, but the

comparison of these methods and their superiority have not been sufficiently studied.
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LT, Ry NU—U0EER LT HFA M~A =072 L. 57 ETIEL2 DO}
BERELTEBY, H 1 OMETIE, RMEEREMLZHENRT D 3 SOHIEICKT 2IHEH
BAIDOLE AT o1, S FEL LT, THFAMIENLTVWLEES FORIGELHET 5 F
ETHHBESTEZEMTDLICEY, BT 4T LxHT 47 L0 REDOREESY
BrCE D AATE. 72— hDORIET XA MR L TEE ST E *ry N —2 5812 L %
TXAMIA =T RGEATHZ LT, WEREOBMIONT, BIEXIEA LogT
HZEMWAREL D, Z LT, B2 OFE T, FFEREEARMN CHREER R NE T
DU RICE R Z Y T, & D LI EREZNE & mifil & OB M OBIRMEIZ W THET L7z,
SHTORER, 51 OETIE, (REFEEER LIS x3 2 R EEIAHRBE L 75 o 22 5
MWLM, FH-GPA L TODREDNRA~DIELE L W o 2RI OV T BRI
7. BT, 2 0TI, MR AR D 3 & o TN RICET 2 R R DIHEH
WNHEAET IO A — TR ERH LR o772 TR <, RRER R A & B RETE SR
AEAICBE T 2 mHER L ORF], 2 L CHREAE T D RBESRICHT DIRA, T2
HAEFEN R OB O FTREMEN R SN ORERDBGE O, 2 b 2 DOk R L@
THHRE LT, WERHE~OERDIERIBESLECTH Y, BTG LTV 5 HHE
PHRICPEHT DU R BENED Z Lol

I EDWEY, RiGXOE3ENLE 7TETIE, Ax OREFE~OERR & Rt aTRE 2R 58 R &



ERTAHE O AMEE L BREAMEL TV ETEHEEL RS AHEICESE YT, T
— R A = T FEOBEAIZ XA ZMY, EOMEBERICOWTELLE. ZLT,
K L DOFMETHDLE S FIZIHWTIE, LLEDOE 3 ENLE 7 EOMREF OFEIIZHS
WCER L BT, MHLET =¥ ~A =0 7 FIEORBICEAT 2 B2 5D 5 & LT,
IO OFFEFEF) G LNIZARGRLORRIC OV TR~ fiawme LTE, £7, &%
THY BT 720 EHIIRER 7248 - @i THH L OO0, Rt ieRRMEEL L OR
BEDORERIZOWVWT, —EDA TV r—a BB TH0ENMEONTZEEZOND.
BAEE L VIO BLEICB W TIE, ASEAN OREEMEEIC W CT& ML BERE ¥ 2 PO
L7253 BONHHERNS, EZEICERTIHZ OO, RMEXIIMEEL OHOOX
L, BMEETEUCREDIR 2 EDMBELIZO RS RPEBERET I e8RS
To. L7 oTC, Frii e B EZES L ORBRBEOMEIT M 72 B0 A, g
HLRESHENERTHEZZDND. TIOWVoRT, HA4ETHY LIF-AHEED
HedE X, BEORLLT, BEEELZBLT, EELRICHEBLEIDAEERSHD LD
ELTHAONGD. fMEEICHELZRITT LV RTIE, AERECRSGT, F5ET
MY EF 7o — A mEELRETHY, N—AWEEZIILD L LT, EELKTEREA
T ORI [ - BEEEM LR B OBRRE 2D CTOL BERH DL TH A H. £, HSE
WZRWTIE, A= AW OARERRE TE U DBEEWLIICOWT, HINBHIENS—L7 7 A
NN o DBEFEW R > TV D 2 EITRIBE SN, A A~ 22T 25 HfiE
FEOWER Y, REAMKNEZ SHICEWZENEALTHD Z &L ORI SN
7. LT, FHrlfe/ 2 RERREOMBEICHT 2BUE T, Ho6EIIBWTRHIZE2DD
MR LA SHTT 5T, AR SIB LA S, R BIREA ST 5 b
T, %9 LSO ERA T EC, 2R 2mN 6T 7 a—FF 50BN R S .
WIZ, BT ETIE, Ax ORFEEELR XD ECHEE L 2D EEEE R LI DS
HNCERZ S TR EITY, TOMKE, WERE~OERDIERBEOLEMENI S NI
mole. UEOGHRRERGT 5L, Rt BENEEXL LOBRELZBEST 720
i, BREECHBE2EDTEHOLDDIAT =7 RNVE—, Thbbita2 R TR
BEME A @O D &) R EHE L T BERDHD L EZLND.
ARimLOFESNTRE L LT, RaEELRREOMRIKR R ORI HS>WTIEE S
NI &EBZ DT, KDL SHHERD B AR S B2 28I DV T,
FAICEEHR T WA W, ) LIS~ T7 Tn—Fn¥fonsd. £LT, K
R TIIR 2 2T —H~A = T FE, KRS, Py RBRHZ AV —7 RIS D 5 Fik
ZIEM LTI, 2 b DHEFIEOHE®, TN ENOFEDFFOEMIEIZONTIE, +547
IEREHH TR, LiedoC, FIEHEICET 28051, SHOMES LT, £
5 LA THEICHET 2 EBRMNREBRFNET O THA D .
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AN

F1E FH

b=1111

L1 XR/XDERERE

7T %K J—+,\17 % 1) — (Planetary boundaries) & FEIZAL 5 & (Rockstrom et al., 2009;
Steffen et al., 2015), 725, NHENZRITTEB) K 2 HEKBREE O RSB 28E& M
IR S AV TLUK, ARMITEE) A2 fEREVICHER 3 2 1T, thaRIR DR iTREME (Sustainability)
DL ENETETHEHIND L DI

2000 FFIZERIRENTZ I =7 A% BEE (MDGs: Millennium Development Goals) D%
& LT, 2015 ARICRAEATREZRBAFE Y X v M TEIR S L7 Rt rIREZe B A A% (SDGs :
Sustainable Development Goals) 1%, 77 %% U — « XX —DO& % F 272 T,
Z 9 LI NEHEB ORI 2 FH vl REE 2 D D 1o IR E SN b DO TH Y, BIEDE
Bt ORI THRICEZERAEE LTRSS TWD. fIZE, BEECEEOH HHIE &
LT, FfinlietEa SEICE W2 REOHEED 7=, 2020 45, EU (% Farm to Folk Hl% %
fIHi L7z, £ LC, Farm to Folk #i&IZHE 5 TE T, DAEICEWTIE, 2022 2 [AE
O OB AT LN S RBIF RIS BEE L LT T S, AEZEOHIIIIER, A
BELTHEITOND R Y, FrtrmetElchlE LI BEOIERB I b SnTnD. A ED
DR AT LI Z 5D, PEEFRID T2 2Alm~ 5, ENICEW TS SDGs ZER A~
DEFOHEER K STV D,

BESERNEEL Vo TBEMUHRICEDI AT — 7 RV A= LBk S 2T
L, TRDBLT7—RVRAT A, BELWVOTAEERHZIILOE LT, AEICHEDRE

BEIIARA DR DTHD. LIzl oT, 7—RUVAT AL D2EBEIOAFERCIHE 8 L
T, [UEEBZIT U & L EREREE, RIREL Vo2 Ax DREFER &, FAREOF
FEATREMEIC S L TR E REENEX b TWA. T/hbh, 7— NV AT A1, R

IRBAFICE D MAA T T EPFIHE L SN DB ThHhDL LS 2D, B, R T
DONBOIIERIRE UTHIMEBCH Y, B L2 AND &2 £0378 9 121 ORBHEFE DN RIS
LB LIRS TL BT &%%Eﬁé& Bt mTHER BRHERE S AT A DOHEITEHE TH 5
EEZOLND. RO LT, Frt i RER BEHEE S AT AOMEIZAT, ‘BANEE
TbHAHA, HEELEOERICEDLD AT — 7 RV E =KL DR BN RD 5
AR TN ANE S

29 LR D, 7— RV AT AOFHE rlREMEIC DWW Chm U7 BT I3 2 HimIC B
WTHEBEMNEAL TS, Willettetal. (2019) (2R W TIE, A% OHFRAYZR A AN KA
EFNDHHT, FHARETIIRWT — RV AT AD Y A7, & L CREBEMNRRATE~EBIT
TLZEOHEREMRENRHLEONTWVD. EMNZREBREOHEICHE N T, HUEROKE
RROBEZT TR, AR E W T2BIEDE N R BATEE FERK & L EBERRICS
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WTHRIBEE LTIAGN TS, k& W kiltiF2dnE LT, &E - mx o8
7 BRAEFEIZ L BHIEMA O OEMAHERED —2 Lo TWA, IO ST, REREE
(KT D2 2 @R FE L TR Y, L2 > TREEMZRBBREOHEEICONTY
BEThHHLEEZLND.

Z 9 LRt il RE R BEIE~DOBAITICOW T HITHIEICB W TAL#Hm UL O TEY,
Dwivedi et al. (2017) TP KO BT LOBRAEIT~OEENEHEAHE/R 7 — K AT
LDZEoTHETHLIZLZMUETERY, Fio, = - LiE (2020) (ZBWTIE, =270
VIR BATEIOBEMENRE SN TN D.

Fie alRER 7 — RV AT ACBT Dikim & L C, HANPZRMIEIZ- > Cix, Herrero et al
(2020) (IZHBWTIE, BUEOHIFEFN L7267 — RV AT AEFEOFHEMEIZ OV T
CTCW5. £72, Godfrayetal. (2010) |F3CHERL B2 —4 8 L C, BIEOHMBHFIC &0 xt
JEEHED D Z L EABROBRBRICOWTHED D Z L a2k ST T D, BRI L &
2 —%1T7- 7= Caron,etal. (2018) IZBWTIX, 7— RV AT LOEENVLETHDLZ L%
BEDOBED G U TS, £72, Fanzoetal. (2021) TiX, KUEZLE 72 & ORI KHET
D17 — RV AT AEEETHHENRLEONATND.

WIC, EHETRERBREA AT 5 L CORT— 7 RA X —OENER LI SETirse
& LTI, Clarketal. (2020) (28T, AT R & T2 AT — 7 RV & — DN
IRATEN O LB FER STV D . L2 B, Reischetal. (2017) 123\ TIX, F » ¥ (nudges)
RGO BERNR T T a0 —FOMBEMICONWTHIRm L b TV, £7-, RS MD
B HEMEIZ OV TE Feenstra (2001) IZEWTHER 6N TWHHY THY, LB -T, &
¥V A R TR, FEAMENDITEINEETHDL Z LRI TND.

UL EDSATIIE A E 2 C, ARFSCTIE, FiftrlE/r 7 — R A7 LSO L CHER
BPRELTEZOND 2 OOFEELMY LFHsZ L L L. Thbb, RMEXEL Y
Db LTEEIRBASRICE T 258, £ LT, HBEEZBDTIEZRERAT =7 RV X = b
S D BB DWW TR 2 BERBEDOHE L WO BED, 2 DORELRFETH 5.

Z LT, BARBNCIE, AT, BaEEL REEIZEDS TRo 5 SOREEZ Y
EF5. =9, BAEECHEDIHEL LT, 2hoEEEEEEE L ETOT— Ry
AT MBS 5 PESE DO NE BALE OB AT PR, AR O SRR SR O B o fig BA
(BT 2R, EREREASICBWTEEOBBEN R STV 58— A HEE S O HAiT B 58 8)
[ OB AT 7258, PLEo 3 SOBEEZIV O . KIS, BEEICEEST2EL L
T, MBI BIT DA RBI L OB ORI A 7o AR, PRESERE RS T D B R
AOfRINCEE T 238, Lo 2 SOFEERY K.

ZLTC, Z9 LEMEREIZOWTT Y e —F 35 FEELT, KX TIET—4#~A
=TI R AT e —TFEEMT 52 L TRUEICERT L.
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1.2 AW DRERK

AEITIX, RFmSLOME, €L T, BEHEOMICHRE L EOMEIZOWTERT 5. Kia
XiE, RO R EE, T L ChRUEREBEHE LR ChIARTELE YD, 28FEICK
DRSS, R 2 EICBWTE, KL THWeT =2~ A = ZOHFIEIZON
THERL L, B3 E|ENDLH 7 EICBWTL, elko /R hEESLRE RT3 2 58RI %
JE LTZ B ER 2B Bz, £ LT, RRELRDIEIEIIBWVWT, ZRE TORE

ONEBEEZEFE 27~ E TR OREmE L L0, BIZAROBEIZOWTHLE A L. Lk
DA L OFERRNZ DN T, FFICE I ENLE 7T ZOMEZ fOICX 1-1 1B L=,
Ve Ve N\ 4 N /7 N N\
smon J—RIZFA || BHEEOkE FEEYIRD BBIBCRIZ || BBECRIS
DIEE DR R FettiBh i AReR BAE - BE RECSE
NG NG / NG O\ N\l J/
) 5 I N - p . = .
U ASAEN(C#1H3 HERNEHT JC— SR RS AR R
DB BREhERERE(C CHIFB DEEEYIIE SUVEIEEC CHTB
ol BE U At RETE (CEEET 245 HFBERD SHEERAD
SRl O DBE HFON HEMEL 287
N . VAN VAN VAN VAN Y
F—% FERERR iR EFIBIR FREE HEET> T —
Fik v ND— 53R ’ NIRRT FEANTAT2Y - BRSELE TIAASZ
= E3E ’ Ham #55 " E6E H7E
HET) R,
B1-1 KBXDOER
WIZ, BEICBWTHRE LI-IEHE S ZoMEICHOWTERT 5. £, 45 1 =TI,

Frame LT, AFmsCasin % o Bt aTErE IC B¢ A FFERREIC W T Uiz, B EZEN
LOT L, HEEZZOILBREND O E, ZHiN bR ATRetEIc >\ T T 7
0 —FFLMEMRH D Z LA, AT A Lo o@m Cc. £ LT, 2 EiE, A
LTCHWeT =82~ A =0 T FEICHONT, TOMELEH L. FFlZ, xvy NI —75
Br, 7% A bM~A =0 7 KONBARSELHE, = L TRFEHEIITICOWTENENTIED
M EEE LD,

ZLT, HIENGE T EITARNENENEIERE LIRS 3 2 o 1 &
DR SN D . B3 EICEWTL, FrieeRmBEEXORELRET H1-0, &FF
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HEPE LS, SBOPEMRTSEIERN PRI NDE 2N A U AN—EHEZHEHR L TWD
ASEAN # 0 EiF, ASEAN OEEMEICOWT O ERS. Sfos—4 L LTk
OECD D7 —# N—ANb B RER B EOEFEXEEEXRLZFTL, T—F~ A =07
T —FO—D>ThdFxy NI —IpiraiEl Ulc., PEZEEERITH T 20T 7'r—
FELTEVA T 4 =7 KD BRI N EEERE M A TR L TE 2R, b4
TEFERy NI = BZOEHRALND L D1X7oTEY, kxR EFICEY Z20hH
NP RENDIRMICH D, ZOREZEL, HI3EIBONTUIRY hT—7 o2 HW
T L LTe. OB AICENTIE, FICRMBEEMRICERZETHRD, 7—F
VAT AEEE S X —L LT3 ODFE¥(E7 X —2 ] LI, TNOOEXE S Z—ITxt
T O AT e —F ZflHN T, Xy MU=l CiEH SN DHEE L LTE
FULPEDSFEAE L TV D28, PEEMPEZR AT 69 D oM icid L2 ok & LT, Random Walk
Centrality 35 & ' Counting Betweenness & U 9 HLLPEAFEZE Z 41TV % . Random Walk
Centrality (ZFEHER Y N T — 2728 HRBRFINEOW K OB EZ 2T 5 F I ITHO0
THIE FTREZ2FEHE T U, Counting Betweenness | LR BN R L DFRIC, PFEER Y N T —
TNIZBT D EROBNMEOEm S 2 D Z EORERBIETHD. ZnHD 2 >OFLE
ZHVT, 2005 PR E 2015 R TOEFEMEITONT, EREMICHIT L. HIZ,
ASEAN £ EIZHSWT, EHRLOEEDMHEANEIZOWT 02175 2 & T, FEDOERRE
EOFREIZ OV T HELEETEDT-.

FAEL, Rt R REAPES AT LT D L CEHEEL R VG AEEICET
DAFFERRE LY B D, AEZEIT, DAEICBWTE ALY OREY 2T LRI THL
RSB HH SN2 Y, FferlaeR Rl 2 ED 4 25 ECORERMY MR L LT A
LS. EHEMICOABERITEERINTEY, 29 LIERNEZIT T, AEEEICHE
TP SIS FEE T ETEEINDL LI ITR-oTWD. T 9 LEREDFHT RS
— XK LTI, BERMe ATNC KX 2098 L B o — TR OB 2 838 3 2 012 R EEc
LI ENDL, T A= T T TR —TFOHEAPAENTHLEEZXLND. H4FETIE,
AHEELZ RO WMo T2 F RO F TH, KR, HSBFERoEmE2 otrdg s L.
IHTRIGE, FFm LT — X X— A Toh D Web of Science ([ZINFKINTEY, HEBNH>
Social Science Citation Index 7375 L TW DAk E L7z, SCEROIERI S & LT
I, EEOBIICOWTHEET 5729, 2002 4~2021 F DM IR S dv7z 20 4EHGr & L
7. 2 LT, G FECONTL, FCERIC T 25 & 00T FiE TH 5 Bt &o i
Wz, 2 LT, oty —n b LT, BFEHESHTY — )L Citespace ZFII L, Citespace
WCFEIEINTZ T OFRTYH, BRI, M OF—U— RaRtRE Lz —U— oo,
ZL T, ®ORHICHIHL TV DX =T — REREATRER FETH 53— A MMttt (Burst
Detection) Z MW7z, ZHH DO FIELZHND Z LIZXY, FAiEIicB TS v R b
By 7R, IR LY ROEBIZOWTHET 5.
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Z LT, FS5SETHE, S—AMEEOFHETRERBRICET 2RI ONT, FFiFrT —
ZITH EDWTHT AR AT, . 2023 EBUE, N—AMITA R T Lv L= TRE
LREERTH 505, BVEAROmEE, By, a7 EofEREEREMICHER S
HRBUZH Y, BEAMEBOBLAN D, BEEWAHEOEMBARICONTH RO BT
L. LIznoC, ERERRTAEUDBEEMIL, /— LMEENFRATREREEY AT L%
WETH ECRERPEL o TVDH LD EFTZDH. T T, N—AWEEBRRERED D
JUBRHATICBIR T B RIS DWW T, =2 — TV hE y 7 T /UC K 2 BRI % 1
FRTONEATH 2 LT, TNE COFEFEMLIIET 2 HIFOEEBIZOWT, HIFAN
REMEZTBESNOMET 22 2R 7. Ofrxtg s LT, WIPO (World Intellectual
Property Organization) (2 £ ¥ IV S 7z /N — AHBHEAFFICBI T 27— % &> RE2FIH L,
T—%%ty hOWN, PO BMICEDLE T, FFICEREYAEEANICOE SN D W
SHTOXRIG L LTz,

B 6 FEIZRVVTIE, FiErTRE TR R BEBRIE 24 5 1T, S RIZBIT 2 EHRRH
L7 TV BB (Obesity) Z#H0 FiF 5. JEIE, & &@FEICET2EERMETH
0, KESEEIZBW TRICRA 2 AASMEE SND. F6ETIE, £ 5 L-BiciEd
HZAREGEANTODLHMFLET XA NEXHRIZT XA M~ = T 2EAL, T—F%~A
=V TN K BT R AT, ikt gr e LB, BEoOSWEREEBEH L 0D L Sh
LR, T2bb A YT 0 _X—=x—& U TEBEMICEA STV % The New York Times
L The Guardian T& 5. The New York Times IFZKEDFHFI TH VY, The Guardian L E D
B TH L7120, ZNLOFMZEL T, KEL KREOHSHBELIIHET T2 2 &3 HE
ThdrLEZOLND. TLT, =a—F L v 7 ET ML D9 OME, 2 SDOHH
WZBWTH@ET 5 My 7 &R LIZRAO MYy 73 S, EIZ, 1999 025 2020
D 21 FERICDE 2R EORBLOHBICOVWTHEH LM L. = 2 TOSHERITK
[E3 L O EICR T 2 & LCHiE 1 #3280 P TRy, o REsnSLLm
EREOMMEE KR L7202 5 2 LXKV, MEICE T HESE L0
PRGN LIEREREZZDZEDBHKLTHA .

7R, BERREAT D E SN D RENNTKRT DR EE T & B LR AR A S B
ERGELE LT, ARfIEICHTHHEEEORBMER LN THIEEZHMIC, Xy hU—7
L DT XA M~ = 72 LR EFHTHD. £ LT, B T7EIIBWTL,
TR RE R SIS T DB B RAICE LT, 2 SO EERE L. 1 OFfELE LT,
TRIEEERE R T A MR T D R E R A, HERBIER RS, RBHEERML LV D 3 S0
AEFIEEIZDWT, 2 b ORIE BRI 2B EBMOLE 21T > 7. HREZBMOLL
WSz > TIE, *y hU—275H &I, TFAMIERTVWEESFORELZHETT
DRETHDLRBIENNEZHL, 77 e —F 2R A7, 8§22 OfkEL, Hermaadihs
BEEEMEFOR B OWVT, O ORGERMAH T DIEEZS & & FBGEHE O BRI
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DA TH L. DT FELE LT, Xy NT—=I3HOoHhTYH, FFED/ —RIZEHT LT
ARy NI =7 OB EFII LTz, WThOBRBE S R T — Z ITHEE ~OT 7
— FHECLVEONZBEHRBIET XA THD. Zb 2 Ho0iEEZE L T, RiEEE
Bl BT 2B BB OWT, HE BRI DR, SHlE &R HFT 5
RN R & ORI DOBARIEZR E 2GS, BAFIToR y N =T DT EEZBEL T, %
AENIHEOET 5 Z & 2R

ZLT, KX DORKETHDHE 8 HEICK T, ULEDE 3 EMNSE 7 EOW TR
DFERIZONWTENI L2 BT, BECTEM LT —F~A =0 V7 FEORBICHET 555
AR L LIS, 2D DWFTEEEID B B I ARGR L DfEmIZ OV TS . RKEIZ,
SROMIEDORY, KIS NIMIEREIZ OV THHEBLIT 5.
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B28F ARWMXTRAWST—E4IAZUIFEOBE

2.1 T—EXA=_V5DHBE

RETH, T—H~A =0T EBT 7T u—FOFEMECO VTR LD T, Kig
DEEILBWTHWTWAE T =4~ A = T OHHTFIEIZOWT, BET 5. R, fkx
ROEDPIET DT =4 <A = T FEOTTYH, KX THWEFETHD, *v Y
— 75307, BREHEUBEBIONT XA b~ =27, BFEitEoh L Wolc BFIBICEA %
BT T 2.

F9, T—4~A =27 (Data Mining) &%, 7 —Z QT ERICM AR Elox LT,
a7 — 2 M FEEZIERT 52 LICEVBEAT A FIETHD. FEHT—F 2y MK
DN T —=Z DGR — RBAMEDR R, £ LTI — %'y Mot 5 TRl
BT o227 NT—4~vA =7 LTINS, [EHESNDMREFIES LTI
FH, REEE, R TFEERFELTEBY, IEFEIIRICERE T E OENBE A E L L,
T A= T OIERITETETEEEZEGD TS, TFEIIE Yy 7T — X Ok &
END LRV ALNDY, £ LT —ZD0EELONVESTT — XTI —DODEK
(Capital) & LTHEADHND L D17 > T D (Sadowski, 2019).

T—EwA = T REOERIZHTZ > TE, SirtGe b7 —22y MRKELRD
N, ZILET—HFEy FOKET —F X—=R IOV THIERBEATND., 2FD, T
— XA =T RFEORE LN, BT —FX—2AORHL, ST —% Y Ok
HEHIERATOND LI Rh-oTWD 2 e, TFEOT —F~A = 7RO IE I OZE
KEEAXD. £ LT —EXR=ANLOBENAIREE Ro7eT —Z Yy L LT, Kia
L EBMRPERN S O TIE, FFHEROHMEE, £ L TR Ensgdonsd.

Bl 21X, FFfEH O T —Z X— 22D TIE, World Intellectual Property Organization
(WIPO) {Z & % PatentScope (Ff 1) 2MAEAIZ2HI L L THET b, RS EORFFEHIC
TIRATDHZ ENHERS.

F7z, FERFEIZONTH T — & _X—2 L LTIX, The New York Times <° The Guardian
EWS T2 F VT 4 R R= LTINS ETH A FET L T DT — 2 28 L T
L. FEITHSORMEETLE LI-BETH L 120, T —FX—ZXDEfHICLY, tH20H)
MEICONWTHITT 52 ERAREE e o Tz,

IR STHER T — Z 122U TIX, Web of Science <° Scopus & Vo 72 KB GR LT — & ~— &
26, BE (Abstract) RS G ENToF—T — K, EFICHETHERENLIIETX S
Lol oTn%.

F72, 2020 FPEICHRANRIT L RV BUEICE D F THRICEZ R EL 52T D
COVID-19 {Z2WTIE, HFERAITOR T, BRI RV EBRET COVID-19 ([ZBfRT 57 —
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Zry FR—RICAH S, ERZRBE T INE Lz %M L L7=. COVID-19 O

THRENDEY, T—FEy MR AT L Z LITHFEOIEICIRA Y, gt A
WL ETERENZELETHDLEFERD.

2O LT —& &kl Lchgtix, 7 —#B#E (Data-Driven) 7 7'm—F & T

, BUE, HRx 20 CIER 205 . SoBICBiT 57 —# BEEV R o E) i o
wf%ﬁ?é&,%zi,Mﬂﬂ%ﬁ%C%wfmv%Uwa4V7jv%47x

(Materials Informatics) (Wagner and Rondinelli, 2016), BIZEMFFEIZISVTiX AL A% (Data-
Driven Drug Discovery) (Chenetal.,2018) &\ 72372 72F 90 A3 L TE TV 5

B, #ESBFIcEET 20O TS T — 2 a7 r —| ’J:éﬁn?ﬁ@@b
THY, LEPCET 27 — 2 BE T 7' m—F OiE ] (Rachaeletal, 2018) <2, 7 — Z Bk
T o —FIC L DR ERE o Th D ELSR (Computatlonal Social
Science) NAIHENTWD. ilch, Y= % VAT 4 TOREICLDZKEOZ—F—4
f%7 —#4 (User-Generated Data : UGD) %t L7c7 — X EREl~—/4 7 ¢ -2 (Sauraet
al,2021) &, U <HERFZEERE LTEHET LS.

WTHORFZES BB N T Y, T —Z TSN — i TR Sick s 7 77
NI AT 4 TR LIRS RT3 A = JHEHADORFETHY, FIETHD
EERD. SRIE, SMRESBIZBWT, TH LT =AM =TIl LbAT T a—FIZ
DN F T I e OER N E T TSNS,

2.2 2V IO RHOBE

Xy NU—=I0ME, /= REV I nblaFy N =2 BEROT —Z x4 55548
FETHD, /—FEIxy NU—27ICBI oMREREZELTEBY, V73O E
FErBSHBMEICOWTIHRLRL TS, /—FRE Y7 LTIRADBNDT —FITITA

SEAFREZRLOTHY, £V oIk y P =2 BROT —Z I3HWICLIKIT DI 7
TELTWDZ EnD, 2y MU —7 50 O LI IR,

FIEORBOBMICOWTHEBT 5L, *v MU= 08, HBUITHERFETHOY L
TELFETHo 2. BT L Vo T BN OBGRINR T 7 a—F B2,
77 785 & LT OB EATSRER, TR 5E0 8 & U TR R 23T, BUE Clitkx

LB CRH SN D FiEL > TN D.

Xy MU= SR e FiEE LT, ROMEORMAZER T OND. POkl X, *

y N —=21ZBITLH /) — FOEEEREZPLHIEETH Y, B2 IXEE 0% (Degree
Centrality) 1%, 20/ —RFBHETLV U7 Lo THEBIND. BAXT FvHLME

(Eignvector Centrality) , ZEST 0% (Betweenness Centrality) & VYo 7ok % 722 UL R R
SINTHEY, HFEMNIS L TEVW ST TS (GE2).
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H ) DDOREW Xy NT—=I B OFER, 23a=T4ORHTHD. a3Ia=
T4 ElE, Xy FU—ZIZBWT, RERBERME, TRODLBERY U OBENY 2RO
)= RO N—TEET. £oLicaia=T 4 ZmHTIBICHW O KRN FIE
ﬁ%9;39%4(MmmmW®%mmié:i;:%4@mf%é.%V;?U?4m
Newman(2006)DIER L= FETH Y, 2 2 =7 4 EIOBEOE % B0 FH L 72 FE i
kﬁé.#ﬁb%,%915U?4u5ﬂki@@&&w%tyak&ofwéﬂ®ﬂﬁ
fRELE25 (GE3).

) LTckkx e T feiE OB AIRE & 72 D% v U — 7 08T, #2850 sy
THIRAESFIHEIN TS, BEFCBERT LT —Z ~OHHFEHO—2 L LT, #EHE
BRICKT2HHANETONDHTHA . EEHEARIIV N v I AT —=FThHDHIodX
v NI =7 S OBEANAIRETH Y, FEEEEREZR Y NT—2 X, HOWIIT T TR
RKDOT—2 L LTIADT — X~ =7 OT7 7Ta—FRnRAEod X)o7 FFiZ,
EW%@F%%%@UV&~V%%yFU~7®%%&T%25:&%E%&LT PEZE

HEAR DR GRS DRI E 7o > TV D, KFSCTIRE 3 BICB W C e E
B E Lty NU—I 5 &{To T 5.

iz b, BAAFHRICEIR T DHF7E 36 & LTI, Ahnetal. (2011) (2 X 584 & & Y (Flavor)
DOREBRIEIZONT Ry MU= 2R AT REFRETEND. DX HIT, FEFIC
ZIGICDled ey 7 L TRy U= 5fiE#EH ShTnd

Xy NT =I5B Oy —Vdkkx e b ORI TE Y, 2RO FENEEIN
TV % Gephi, UCINET, Pajek, Cytoscape &\ o772 Ry U —7 GO Y — /L0, %
DLIZ H NetworkX & Vo 7= Python D F A 77 U 7e EMFIHAIRE L 72 > TV 5.

23 TERRARNIAZUJLBAREENEOHE

T=EIA = TORTYH, TXFAMEHRELIZBDITE VDT THRA A =2
(Text mining) &PFEEND. THFRAR~YA =0 70E, TFANT—Z o HHRIE®RE
T2 2 HBME LTI A Mo FRIETHD. BRSEAHIL, AMBHWD BARGE
RWFHREDEFH DAL Ea— LTI DMHTHY, THFRA A =27 LT AR5 DM
RIZHDHEERD.

HAR S FEALET Z AL E CHET R SEEABEF L EORFEIC L IR Z2 % T TE 72,
HRALBRTFE 72 & L [FARIZ, HARSFELBUIZOWTH R FE O I K - TR E < Bl
PHERLTEY, ke SEABOREN - MBULBAK SN 5 RIUSH 5. K2, Mikolov,
etal. (2012) {2 X Y B3 47z Word2vec IZ L » THEEDOT 7o YV —RAEETH H Z LR
INT=Z & AT, g FE OEMIC L - TR b 5 4 #iE Bl (Distributed representations)
kﬂ?iﬂéian%iakb\otTﬁ?X RO STHONT, ERIREHENTTRETH D
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&, Thbb, ANHERBROANA T RAERBEL TS Z LRSS, BETITIZO L
BN S BB OB BB~ OIS A RSO DB 5. S BEBUIHFEE DAL L b
I, E, 200~300 RICEEEDRZ ML b LTRSS, eko@y, REFE (=
2—FNFy NU—7) OFFABEFIHL TR MV EERTLZ R THY, H
FERNE I LAY MVEREMT S 0, SWERB LT R PRSI HET (One-hot)
FHENRHY, RFTERBIE, 1 EEZOLN 1 LD A=A T ML EH 2 OBRGEICTHS
SHDH. Lo, flxiE, EAR2ZHGEMOBRIZOWT, RFFFRBELTIEFR—TH 50
EIDULFRITERVOIZR LT, BEBLCIIRR 2 HEROEBEZHETE 5.

HERFZA~OBARSTELHEOISHMIEE LT, #8825 100 FICESEFEOT R Mnb
HEEOBEBZEE L, Vo ¥ —RIBICET AT LA XA TN T A e EEN
2T L7eF e 5] (Gargetal.,2018) <0, tha kg 2 /0 #ERBUC L 0 &&=k L 72iF 58 451
(Kozlowski et al., 2019) 2’"Z&F b b, flcd, WED MYy ZHEEITIEA SN 5 H Y
ETNTHD N 7 ETMIZOWTH, Neural Topic Model & W9 JE T, #EE %25 H
L7z by 7 BT AR S, O OmEL & REBUE A ETIRBUC D 5 .

2O Lo @mEL T, 7% A MT =X I3kkAx RBHE THEELTWVDHZ LD,
TXANYA =V TN SRR BT TIEA IR TEY, SHromHAEFIA A > T DR
Zhd. IIRBELRDTHRANT =2 OHEETL L, HBEEHETHELNT-AREE
TFRZ MR, FTSCEICEEE S LTV D D EmWT R b, BT S & vy o T Rp R
DEWTFAL, ZLT, EFSHICERLHAY KEDT ¥ A NT =2 EEHLTWND Y
— L ¥ L AT 47 « SNS (Social Networking Service) |28 2&fET F A e L, Zikich
T2oTWA.

BT, 7F A M~A =071, BFEBUGTFE WS L O RIET, 2B RoFIzEN
THEDONHTFEOEENRK LN TE 2, FHEBURFIZEIRE mirxtg & Lie T $ A b
YA =IOV THERMD - TEY, BRSHLIENZISH L et B s o JE 41
DEBMPECLHTF TH D, FHEEEFITOT ¥ A h~A =27V —/L L L TIL quanteda
(Kenneth et al., 2018) MBI I TV 5.

Fio, BHARGETXANMIKTLHTHA M~A =07 - AARSELEOHIFIZ OV TH B
HENEATND, BARFEICIILEDO XYY B0 2, CFEE HRE~ & 0El 2 B0
BEpD., 20D, AAENAOBHRSHELHEOFIEL LT, EFRBENT & MEIXN D5
MmHEE (tokenization) LFRIZIE M AIREZR AT FIENBHIEE STV D, HARGED 34723 7]
BERTFA M~ =0 7Y — 1t LTI KH 2—4%— (fiQ, 2020) A% F 55, KH =
— X = ZHER Y NI GR Ny VBTN E Vo To ki x BT FIENEE SN TE
0, NSRRI Z2 ROICA S FIH STV 5.

Uik, AARASELIESTORBIZAEASTHY, 45 e 2 IR OMER LA
FNDRMICHLEERXD.
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2.4 BPFFHEIWOME

BHERFEDITIE, BIFEETFOHEEE T L Vo o o CIEH S 4L 5 F STk 7e St
TORWMFELE LI O TH D, BFFESITORKZNRBEO—2 L LT, FifiFEo
HEEZRIBIECTHLA NI NI 7 7 X —=BNFTFond. £HLIEART hNT 70
Z—%ILHE LT, FINCHEEST 2HELZEEMICIO TS 2T ThH 5.

FEE D (2004) 2B 5L, BHEHEZOFIEL LT, SIAST (L7 hT7 77
g —, WG, Ewkaolr), LESHT, @A, WEEOr, aEafrénvwoic
I FERETONTWS. 29 LIeSloir 2845 L bnrsm v, Byst&noirid,
FHNEENCEAT 2 @R b & W O Ml & 3R, FPINSCIR 2 kf 5 & L7k, 7220 b%
TR 2T — 2~ A = 7 LW I M b RO, ITEOFIN RO EFE, T7eb bl
JRBOHEMIARELWEDNRH Y, FINLRE N GR L LT =~ A =TIk 57
O—FIXFETETEELRZS-TEITNDLIEFA L.

BFEEFESTOFH & LCE, RIS G S ¥—U — RiZon T, [ UimXicft 5
EN=xF—U— REEERICH D EAR L, R LRy NU— 7 T OFH A % 1
THEVoSTearRET oD, Rk, LEBRRICHT 2Ry U —27 00, FiisC
BROGIH - #EIHBRIC T 2%y N U —27 o b REW BRI FE RS O—2TH 5.
T &I, BFERTESIIIRA RO OFEEA R FEIEF OSBRI L TEHT S
bOTHY, 5% GFIRMEFEPBFFT 'O BT OEEL TS ZERT
HEIhs.

IARILFM RO T — Z X—= 2 DA bR BUC B DA, T V7)o TR DA
MAIDR L EA—T T 7B ADOFHRLE LTART VAT MOV THEM SN TET
BY, TORLEBIMET . REWRT LTV b — =L LT arXiv BE T 5
L5, ERIZBWTS, L7 U Mh— =& LT Ixiv 25 2022 EIZBRE L, HAGED
Xk bE e, ETETHEMCMOBMPEDL Z LS TN D.

Bt 'O O=d DY —)v & LTIL, Citespace (Chen,2006) <° bibliometrix (Ariaand
Cuccurullo, 2017) GGE 4) EWo 72— 3 FEIF 6, ARFEIN Ny 7 255 L LT,
A <JEH I TVD.

2.5 AHBXIZBITAREZEY—IL
PLE, B LB FIEICOWT, KL THWTWA Y — Lt W T %, %
T, EIEELFETEIIBWTUL, Xy NV—I S EFEHLCWSRZD, 2y NU—274

Hr>— v Gephi 2RI L7z, 2 4 = TlX, BF5EHEDHY —/L Citespace ZFIH L7z, %5
EEH 6 HEIZBWTIX, Python D747 7Y & LTRMEEZI TS BERTopic &Y —/L &
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LTHW=Z., WIhoYy—1izonTh, 7V —Y 7 b7 L LTHRESNTEY,
HMWBAIRETH 5.

7+ 1) Patent Scope (22U TlZ, https://patentscope.wipo.int/ (2023 42 H 7 7 & R) 5.

it2) ry FU—Z7 LRLEOBISR, E7ZHOER T OBRORFEIC OV T, Oldham et
al. (2019) 23FEL .

£ 3) EV=2T7 VT 4 OfEIE 0=(Modurarity) =1,0 TH Y, 1.0 IZEWFEII=2=T 1D
DEIOENRENERZONS.

7t 4) quanteda 35 K OF bibliometrix |EHFHFHTEREE R Oy r—2 & LTREIN TV S,
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¥3E BMAEEEZXICEB LI ASENZEOEXBERY FT—0 04

3.1 [FL&IC

B ECEM LR MEE O ATRE R BICMT 2 Fpl & LT, KBTI, EHFE
PEEMBARZ MR E LTcRy MY =70 &AT 5. AOMc kv, EREOEEMEDH
B DRMBEEEDORES) 72 LIZonT, HFE D L O EERMIZIT O 2 & 23 AkE
L. AW EBLT, FEOBIRICOWTHLNIT D, £ LT, AETIEONx%
ELT EFRERE LDVRREREL ZT TV HRREE TH H ASAEN FEICHEAE Y TS.

AREToHHrG L LY BT 2EREERE (Input-Output Table) 1%, 7HEEREIE DHEHEIC
WLET =2 D—2L LTHLNTWND. UV — LA F o7 2L VIRES N TS,
PEEMOMG| 27T 57 — 2 & LT, e ROoIAS Vb TE . fERMICIiX
PESEMERIRICHT 20T FIE L U CRE L T & opEkE F%"*ﬁk@ih677mb—%®ﬁ
AN TH DN, THETIE, Fv bT—7FBR5FORBICHE, 95 L5
T —F LR LT RFLEE LT, F2REIIBWCHRIMNLEZEY, Xy NU—2 5
PrOPSHA ISR SN TV DRIIC & 5. PEFERIRIE, PEZEM O ITRG A, AN,

RETRENRLBR SN T =2 ThD. ZOoREIGNEI~ N v 7 22 LTHY, 77
THERICR T DEEEITAIE LTHRVIRD 2 R HKD. 25 Licans, EEEBERIC
v NI = U G OR A BEAFRETH Y, < O REFINEHINLTND

ZOWVS TR OFTY, KT, FOEE Vo m Ry P —ZEEE W CHEICE T
5 EHtE 7 #— (KeySector) ZRFET DMIENEEANZED #LFENTIE Y, Tsekeris (2017)
& Garciaand Ramos (2015) 1%, ¥V v ¥ IZBIF L FEHE T ¥ —DREIZHOWNT, HEOH
OPEFRIRIC RO T L, BEIFEEZ L 0B OF A T 5. Gurgul and Lach
(2018) 1%, RA—F > F&*x5Z, F£7= Goetal. (2019) 1T7 4 VBV EHR L LT, 1
FNEEEEY 7 X —DOEBEST LTS, ZhbOBIEEGIZINTRE, —EEds
LLEbDTHY, EHEEEZNSRE L3 Thit T,

—7J7, Blochl et al. (2011) 1%, EEOEZHNR LT 504 & LT, OECD M EZ L
& LT FEEMEIZOWT, TOMREZ AW E2IT-o T D, ZOFZEE, E¥EMEE
®E%%mﬁﬁﬁbf,*ybU%ﬁ%@ﬁié?ﬁn%%@ﬁ%ﬁ%%Lk%@f%é

, ARETH D Z & &72% ASEAN HED L IE, SOk 2o TS, STk
ELTCHEDOE Y 2> =RIOFRER & LT, BRENY 3 v 7 6FICE L CEEER

\ZFE DWW - EZ I HL#E 21T > 7= Contreras and Fagiolo (2014) 2MFE L TW 5, Ao xt
LIIRIEY EU £ 725 T 5.

U bEoEsmalE x, AETIE, HREICBTL2Z20HEREMEICHLEDLT, 295 Lk
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Xy NI =I5 W7 7 e —FIZ XL EEEEOEICE LT, o7 arstsEs s
HRR I TW e ASEAN FEZ S oxRE Lz, BiZ, Elko@my, xy hU—74F
A W22 < OFATIRGEE, FE¥EME O CHLI e &BI 2 RI- T EHE 7 ¥ —DFFE
ZHBIE LTOWEN, ADHTIE, Fv NI—20OT7 7a—F & T8y 7 Z—0HiH
AN OTIERL, 7= RV AT LAIHET L EEZONLEI ZF—IZONWTHE
HL, 7— KRy 27 a8 ® 7 % —7 5 Rz ASEAN & [E O pEEREDOENEH LML
20, ZEMOMBEMEIC O W T oD, K7 7u—FIcky, /r—7L1LTo
ASEAN & EIZH T D EEMEDO—Mm 2B 6202 T 5.

3.2 A&k

3.2.1 7—4

KREDOGHT—4# & LT, OECD 2M2EHtd 5 STAN 7 —Z_X—Z 1 v, 2018 £/t Input-
Output Tables 2> > AFA[REREFH L DFEFEBARZ HWToti 21T o 7. Skt 4ix
ASEAN JIHE® 95, OECD OF —# X—RIZB W TRt S TW RN T+ R & I v
~—%BRNTE, Thbb, TARA, AV RXVT, BRYT, ~L—v7, T4
Ve, YUHR=N, FA, REFLATHD. F£3-112, STAN 7 —F _X—2 LY RG]

REZRPERHEBIR M SN TN D 36 B X —IZ Wil L7z, 7eds, PEZEEPIRIZRL
SNTNWB 367X —DRND—>TH5 [Private households with employed persons| (22
WTIE, AEIOGHHER LR DT RO EICBW TS FREGI A FEL TWRND,
RETOHNTRIEGE, FERIZIE [Private households with employed persons| % [FR< 35 &
B —=Lipo TN,

ZLT, SR ERDEEL, T PAFARREGEHOH CROMEDOFE TH D
2005 F &, AFARERHIAOF TORIFEELTHY, rB»o, V-~ ia v/ &t
L 7otk TREFRVBR BTG R LA OV BAE S ZMY R LIz E X b 2015 & L
7= GED. ZoMHE, $70b5 1995 405 2015 FEOHTOD ASAEN D A /3 —[E D ff i
FHIERORBIZOWT o EKLZ &35,

B2, AT, RMBEEERIONTOEREZYTLD, 7— N AT LZHET S
L&z bivs [ Agriculture, forestry and fishing |, [Food products, beverages and tobacco |,

[ Accommodation and food services] &9 3 DDOEH(EE Y Z—IZEREYTH. ZhbD
E¥t s —%T7— RUATARREY Y ¥ — L LTHLEMT, StfofTtorr—X7 v
T 5. KOV T, FRZ, FOMEREICESWE A U AA—ER O EZ1TY. 7B, Ky
Hr ORI % pE 2 E?Ji% TRLER STV D RIS IERIX, US RAGHEIZH STV 5D
72, ASEAN A L R—[HE DA AHETH 5.
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xK3—1 AHOWMTAHAVW-EXZEBRRICETLEI/54—F
1.Agriculture, forestry and fishing
2.Mining and extraction of energy producing products
3.Mining and quarrying of non-energy producing products
4.Mining support service activities
5.Food products, beverages and tobacco
6. Textiles, wearing apparel, leather and related products
7.Wood and products of wood and cork
8.Paper products and printing
9.Coke and refined petroleum products
10.Chemicals and pharmaceutical products
11.Rubber and plastic products
12.0ther non-metallic mineral products
13.Basic metals
14.Fabricated metal products
15.Computer, electronic and optical products
16.Electrical equipment
17.Machinery and equipment, nec
18.Motor vehicles, trailers and semi-trailers
19.0ther transport equipment
20.0ther manufacturing; repair and installation of machinery and equipment
21.Electricity, gas, water supply, sewerage, waste and remediation services
22.Construction
23.Wholesale and retail trade; repair of motor vehicles
24.Transportation and storage
25.Accommodation and food services
26.Publishing, audiovisual and broadcasting activities
27.Telecommunications
28.IT and other information services
29.Financial and insurance activities
30.Real estate activities
31.0ther business sector services
32.Public admin. and defence; compulsory social security
33.Education
34.Human health and social work
35.Arts, entertainment, recreation and other service activities
36.Private households with employed persons
AT OECD 7 —# _X— 2 J 0 5| il L CHEHERL.
it : 1) [Private households with employed persons | (ZV\NF LD ENZIWT H HfE
BEIBHEEL TORWIZD N ORI LT 5.

3.2.2 EFEEREARY NIV

PEEMBEREZ MR L Loty N =T SOOI, KEER s X —% 7T 7HRmICE
F5H/—RELTHZL, HIZ, A -EHEKRZY 7 LTHRADZEERD. £1
W2k Y, EEEERICESWEEERXY N7 OREEE 2D, LT, ZITO
IR RERDEESRY NT—71F, Xy NU—ZIZBWTAHMEEZ - TNDHZ L, ®H

25



IMiExThHI L, HEN—THEERLTWDH I E, ZLT, BRxry N —7 EZFL
LTW5, EWH 400K EFF>. T70bb, FRIBGIFEHORE SILTEAICHEY L, B
PEESNODBENIBCON—TITU D2 81D, £ LT, FEEEAL WD IERTRY 2B
RITRy NT—=2Z 2B 2AMAMEE LTIRZOND. KEOHSHTTIE, Z95 L4 DDk
MAFFOEXER Y NU— VT LTe o 21T 2 72, %k 5 2 DO 0%, Random Walk
Centrality & Counting Betweenness & 0#rfats & L TERMHT 5.

W2 ETHRAZ@EY, FOEIXR Yy U7 0HTIcB T 25HMEHEZED 1 > TH Y, o
HENZIG Clekk 2 Ze PR R &0 s, BRI, oy b7 —27RNIicE
J% /- FOEEHEZRLEETHY, TROLAMBICENTIIRER(RE S ¥ —DE
BEEZHLIEEE LTEHTE S, P E LTE, 2/ — ROV 7HICERB Lok
ODERR, BHER /) —RELDORNVIZH EDE ) — ROHFLELZR D BEA ST VHLH
RE, HARERIZEDIEERDD.

Z 9 L7 Th, Blochl etal. (2011) 1%, PEEF v bU—27 OHTIZiE Lo EDHE
£ & LT, Random Walk Centrality (LL'F RWC) & Counting Betweenness (LA CBET) %42
R, — AR P OPEFEIE & OISR TR S &, RWC 1Tt Otk & RO FRIE Ch
Y, CBET IZMEAdE L IO FRIE & 725 T 5. HIZ, DePaolisetal. (2020) X, Z o
RWC & CBET % Z#LZ 4l Garcia et al. (2008) D#&7~ L 7= Immediate Effects & Mediative
Effects L IZHESETHERL TWD. $742bb5, RWC DEWVERITERSR Yy hU—IW
BT DRRFHIN RO K DER, RN B LZ T LEETHL LIRA DI, T L
T CBET O\ WY, BFERROBEMDER, *v MU =7 WIZBT 5 DZROBES
PERENSDEBEZ D ZENRHRD. FEEMEDOMAEL B E T OHRSITICENTS, 2
D2 OOHLERRIE 2 AT+ 5 GE2).

3.23 AT/ DRHEEFEDEFRBEDHRENM

AoHrClX, eloi bz, aIa=7 4 OBRBIZOVWTHIERTS. xRy MY
— 7 N OPSEB O T T, aa=7 A OBBITIESHWONDL FETH L. KRS, PE
FEEHHRICE DWW EER Y NT—JIZHLTE, EV 27 V74 ICESWEaia=T
4 FEIBITDOND r—ANRZ% U (Cerinaetal., 2015 ; Dominguez and Mendez, 2019) . A3 #7
IZBWTY, FEOT— AT AMEY 7 7 —OBfRMEZIRA L ETCZO®EY 2T YT
ACESWEFEE W GE3).

Z LT, RoHrcid, FEOEEMEREZ HET 272912, RWC & CBET OF iR
2% LT, 2005 KON 2015 FEEICRIT 5 A YT ~  OIEMABEREE R Lz, 72k, =
Z CiE TPrivate households with employed persons | & x4t & L7z, ZHUc kv, KEOFEZE
M OBENCHLME L ELET 5 (GE4).
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3.3 MREBERE

3.3.1 BEDXELIZ—DHHHER

£7, FEOFEEE Y ¥ —E2KET D720, RWC & CBET ¥ bEnolck 7 2 —I2o
WTEI2BLOEIIITEA L., ARIZBWTUE, £32-K33087 ¥ —%FEHE
A= L TADLZELETS.

FLOMEDIRIEZ L, HOWTFE D LICFE v 7 Z — IR Er - T EHIX, 7R A,
HERTT, vL—=vT, YR, REFATHY, FRESRTL L, ThEh
BEDONREBIREED M SN DM R ERSTCEFRD.

7 V2 A TlX [Mining and extraction of energy producing products] 7% RWC } T8 CBET ™
EbLbhltkBnWThEHEE 7 Z—& LTHIH S, WTNLOEEIZB W THZE kT o7z,
71 2 7R 7 Cld I Agriculture, forestry and fishing | 3 EZtE 7 ¥ — & LTSN TRV,

AR TICBNTUIRWKEEN FEEE TH D 2 ERARSIRE RN D bR IND.

I, XM FAIZEBWTIE [Food products, beverages and tabaco| 23 ETtE 7 ¥ — L LT
s kY, BRMEEEENTEEXR THDL Z LRI, FEICLDIZEDH
SleDIE, Mg—, A2 PRI 7@ CBET bl an/cEEE 7 ¥ —DHTH Y, MEE
M CTOFEEZITIZIEMNE NS EEFRD.

£ 3-2 Random Walk Centrality oA -EEIZEITATELHIZ—E
FE /% — (Random Walk Centrality)

2005 2015
BRN Mining and extraction of energy producing products  Mining and extraction of energy producing products
IDN Construction Construction
KHM Agriculture, forestry and fishing Agriculture, forestry and fishing
MYS Computer, electronic and optical products Computer, electronic and optical products
PHL Wholesale and retail trade; repair of motor vehicles ~ Wholesale and retail trade; repair of motor vehicles
SGP Computer, electronic and optical products Computer, electronic and optical products
THA Wholesale and retail trade; repair of motor vehicles Wholesale and retail trade; repair of motor vehicles
VNM Food products, beverages and tobacco Food products, beverages and tobacco

HET) ik R X0 EE R

3t 1)BRN (X7 L3 A,
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IDNEZA > RR¥ 7, KHM 4 AT 7, MYS iZ~ L —> 7, PHLIEY «
VB, SGPIEXT v AR —/, THAIZZ A, VNM I FFA%ERT.



#&3-3 Counting Betweenness Mo A E-EEICHTEIETERI 2 —F

F#2 4 — (Counting Betweenness)
2005 2015

]

BRN Mining and extraction of energy producing products  Mining and extraction of energy producing products

IDN  Textiles, wearing apparel, leather and related products Construction

KHM Agriculture, forestry and fishing Agriculture, forestry and fishing
MYS Computer, electronic and optical products Computer, electronic and optical products
PHL Food products, beverages and tobacco Food products, beverages and tobacco
SGP Computer, electronic and optical products Computer, electronic and optical products
THA Motor vehicles, trailers and semi-trailers Motor vehicles, trailers and semi-trailers
VNM Food products, beverages and tobacco Food products, beverages and tobacco

HIPT) T & 0 S8 1RRK.
1) BRNIEZZ A XRA, IDNIXA v R 7, KHMIZA AR T, MYS iE~L— 7, PHL (%7
4 VB, SGPIXIY v HAR—/, THAIZZ A, VNMIIX M LERT.

3.3.2 FEEDI—FLRTLEEELY 2 —ICHT R

#3412, 7= RV AT LERE 7 X —OHLEDIENIZOWTER L., LT, 7
— R 27 LAY 7 # —DIEALIZ DWW TIE RWC & CBET DWW L b L - 72 IEAL O
MEZRLTNWDHEFZDOMR LRSI,

Wiz, ERNEMEZ RS &, HoRYT, RhFA, 74V EET— RV AT ARHE
T 7 H—RRCENEAL & 7o T FRUCKE L, TEFLORTEZ CTh DL HR—nk,
FAMRRIRT A7 EDO RN X —EIRN EHEFEETH D T IVHA O 7 EIHMRNEL & 72>
o, INBHEAELNDA L RRUT, L= T, A1E, T— RVRAT LABEE S X
—XHNESLE LTI A BND.

Lo T, 7— NV AT LR 7 ¥ — DRI HKS< &, ASEAN ON\T[HIX, v~
RIOT « RXEhF L T4 VECOENEN V=T, £V RRVT - <L =T « XA DH
Eanr 7 n—=, LT, ThRA & HR—IVORNENL 7 NV—T D =D 558K S .

£3501C1F, a3 a=T A RHOKEEZEDF Y NI =7 EO SRRV THE
L7 GES). 232=7 s RIHOKRIL, SEOEEMEICBITL7— AT ARE
7 2 —[F O REREOB S EZRT OO LI D Z LK S.
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£3-4 FHEODFSEEEY 2 —DHDLMEIR

& P D NIEAT
Agriculture, forestryand  Food products, beverages  Accommodation and food
fishing and tobacco services
2005 2015 2005 2015 2005 2015

BRN RWC 25 21 18 14 23 5

CBET 23 20 17 12 25 23

RWC 8 7 5 5 6 4
IDN

CBET 10 8 3 3 9 6

RWC 1 1 2 2 3 3
KHM

CBET 1 1 2 2 3 4

RWC 17 10 10 3 15 11
MYS

CBET 13 8 4 2 18 15

RWC 3 3 2 2 7 7
PHL

CBET 2 2 1 1 11
scp RWC 32 32 23 22 17 16

CBET 32 32 23 20 22 17

RWC 11 9 3 3 4 4
THA

CBET 10 9 4 4 7 8

RWC 2 2 1 1 3 3
VNM

CBET 2 3 1 1 4 5

HIPT) o ATiE AR L 0 EFERL.

FE: ) BRN X7 /VRA, IDNIEZA > KR 7, KHM A VAR T, MYS iF~ L — 7, PHL I37
4 UEY, SGP XY HAR—/L, THAIZZ A, VNM (I M 2ERT.

it : 2) RWC /% Random Walk Centrality, CBET |3 Counting Betweenness % 7~ .

A XA Fb 7 — R AT ARt 7 2 —F L ORRENRTRS, F2B8H0=aI 2=
TATHD D XA I BBEBRERTFHNLOLEEZXOND. EIEIERER TN L,
L=y T, 74Uy, A, REFAREEETHLE CT L7225 TW0D. ZibidE
B I X —OFERLT7 — RV AT Lt 7 X —OHUEDNAN XA« Big 58, 7— R
VAT AREY 7 X —FTEORBETEUL TS I ENHERERSND. Thbb,
[ Accommodation and food services] LASND 7 — R 27 ARHEE 7 & — DN D D3GRV &
WO ZEDNRBRINTL. B, Xy N = OEELZRTIEIE TH 5 Average Clustering
Coefficient #5235 &, TN FXAUNDELIT09 ZBAT-EENEHINATEY, WT
IUCBWTHERR Y NI BIBEREINTND Z &R HRS.
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£3-5 Ry rIT—UHERICETIEEDSIHER

Average No. of Types of
= R Clustfer'mg Modurarity Communities Communities
Coefficient

2005 0.759 0.153 4 A
BRN

2015 0.771 0.207 4 A

2005 0.986 0.207 4 C
IDN

2015 0.995 0.145 3 D

2005 0.764 0.169 3 D
KHM

2015 0.872 0.212 3 B

2005 0.992 0.200 4 B
MYS

2015 0.997 0.177 3 B

2005 0.980 0.119 3 B
PHL

2015 0.985 0.131 3 B

2005 0.925 0.237 3 A
SCP

2015 0.919 0.148 4 B

2005 0.973 0.141 3 B
THA

2015 0.991 0.084 4 B

2005 0.925 0.159 3 B
VNM

2015 0.970 0.161 4 B

HIPT) TGS L 0 EFERL.

FE:DBRNZZ/VRA, IDNIEA > RRY T, KHM (34 A7, MYS 13
~l—y7, PHLZ7 4 U ¥y, SGP X v AR —/v, THA [Z4 1,
VNM [F b F A E R

#f @ 2) Types of Communities (32 X =2 =7 4 DX A FZRT. RHD A T4
TOFSEEE 7 Z—2nFE—=2I=2=7 ¢, Bl¥ [ Accommodation and
food services| LIFh 23E—D 2 I =2 =7 ¢, Cix [Agriculture, forestry
and fishing] UANRFE—D=a I 2=F 4, DIZETOL T ¥ —RnRAQ
paIa=7 &b,

3.3.3 BERMICHITIEXEBELEOHEEMEDHER

2T = ONEAABBIRENT L 0 FH L7 E DfE R IZ2WT, RWC IZ% &Sz
fER A2 3-6, CBETICH E DWW RAHR 3-7T QI Lz, 9, EZEM CHICHBEMEN
BN TEDIX T 4 VL EARTT THY, WITHOMES 0.8 DLk EWHBIA R S
N, WIS, 74V ESUHR=MIZTONWTRDE, 7— R AT LEEE 7 Z—D
NEAZIE A < 572 % 23, 2005 4R 5 C OAHBIGRE & 2015 FERF R C OB & i 2 &,
FHEAMEN B E - CNWD Z L ZfERT D2 ERHKD. ZiUL, 74 U B OREEMIEN
VIRV EFEL RO TWNDLZENRBINTMETHDLEBEZDHZ LNHKD.
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#*3-6 KEE®DRandom Walk Central ity ITxFT A3AET7 T U DIEGEREZRBDOIER

2005 2015
BRN IDN KHM MYS PHL SGP THA VNM|BRN IDN KHM MYS PHL SGP THA VNM
BRN | 1.000 0.387 0.217 0.447 0.418 0.289 0.185 0.422|0.965 0.472 0.181 0.457 0.462 0.242 0.344 0.232
IDN 1.000 0.579 0.508 0.683 0.474 0.708 0.641|0.489 0916 0.731 0.583 0.698 0.471 0.750 0.578
KHM 1.000 0.401 0.817 0.305 0.636 0.691|0.280 0.651 0.910 0.491 0.808 0.320 0.692 0.736
2005 MYS 1.000 0.582 0.451 0.528 0.577|0.549 0.597 0.464 0.966 0.602 0.410 0.584 0.490
PHL 1.000 0.381 0.782 0.742|0.484 0.739 0.829 0.660 0.951 0.385 0.821 0.686
SGP 1.000 0.470 0.182|0.301 0.391 0.382 0.471 0.479 0.968 0.458 0.137
THA 1.000 0.651|0.268 0.620 0.703 0.598 0.731 0.497 0.936 0.660
VNM 1.000 | 0.494 0.695 0.613 0.614 0.699 0.212 0.683 0.902
BRN 1.000 0.553 0.276 0.569 0.529 0.257 0.425 0.289
IDN 1.000 0.681 0.647 0.716 0.382 0.753 0.643
KHM 1.000 0.555 0.820 0.407 0.726 0.653
2015 MYS 1.000 0.686 0.444 0.660 0.541
PHL 1.000 0.474 0.766 0.597
SGP 1.000 0.477 0.196
THA 1.000 0.693

HIFT) ZoAT it 5 & 0 253 1B k.
# 1) BRNIZZ VR4, IDNEA > K3y 7, KHMIZH R 7, MYSlE~v L —+ 7, PHLIZ~Y

4 Uy, SGPIZT U HAR—/, THAIZZ A, VNM I b F LZRT.
70 2) FOEOMITDESE A 2T BT

#*3-7 KBEED Counting Betweenness 2T AAET7 T U DIELIEREZRIDIER

2005 2015
BRN IDN KHM MYS PHL SGP THA VNM|BRN IDN KHM MYS PHL SGP THA VNM
BRN | 1.000 0.464 0.240 0.531 0.447 0.333 0.193 0.437|0.929 0.544 0.212 0.529 0.477 0.300 0.336 0.307
IDN 1.000 0.657 0.669 0.740 0.487 0.709 0.692|0.596 0.943 0.679 0.743 0.740 0.496 0.769 0.660
KHM 1.000 0.377 0.837 0.327 0.62 0.707 |0.356 0.673 0.929 0.499 0.810 0.347 0.697 0.739
2005 MYS 1.000 0.596 0.592 0.564 0.606|0.593 0.628 0.437 0.957 0.593 0.545 0.638 0.519
PHL 1.000 0.475 0.773 0.718|0.542 0.732 0.838 0.699 0.974 0.481 0.824 0.703
SGP 1.000 0.513 0.271|0.331 0.420 0.401 0.550 0.511 0.970 0.532 0.199
THA 1.000 0.626 | 0.302 0.573 0.725 0.636 0.737 0.531 0.929 0.619
VNM 1.000 | 0.541 0.688 0.670 0.692 0.663 0.269 0.710 0.946
BRN 1.000 0.668 0.354 0.629 0.575 0.307 0.450 0.402
IDN 1.000 0.711 0.712 0.723 0.422 0.709 0.656
KHM 1.000 0.554 0.813 0.415 0.747 0.690
2015 MYS 1.000 0.699 0.522 0.713 0.619
PHL 1.000 0.517 0.768 0.640
SGP 1.000 0.550 0.226
THA 1.000 0.697
VNM 1.000

HAT) bk 3 & 0 S8 1ERk.
#: DBRN{ZZ V%A, IDNIFA > RR¥ 7, KHMIZA AP T, MYSid~ L — 7, PHL LY

4 Uy, SGP XY U HAR—/, THAIZH A, VNMIIX bF LZERT.
0 2) OO EIIDEEE 4 el B
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3.3.4 EE

FF, FOMEDNANCAHBIMEORE R HHER S5 £ 91T, RWC & CBET OfEDEM X
IFEFITELS, MWMHBEAMERR O Z ERbhd. 2k, FOMEREOFHBMEIZ SN T
BFZ2 U7- Oldham et al. (2019) ORFZEiER & LG AT HHERTHS.

Fo, FHEEZ Z—O/RRNDIE, 2005 F L 2015 FOMICEHEEZ F—HF L ALER
BTholmZ EnMalz, ZOMBIZKEICBW TRE REEREDOZILITEL TN
DEEEBEZLND. ZORIE, £SITRLEFE—EZRED 2005 4 & 2015 4T OFBIFHRED
WY 0.9 LLEEEWFEBEEZ R LTS Z EnD bREREKS. Hi, MHBEMEOR R
MO, YU AR—ILE TR A 1L ASEAN OAhE & OFFBIME S LE RV I H 0
IS HEOEEREERMO ASEAN DOFE A S I1TRAL L L AR THETH 2. L
LRI B, TR A OHBMEDORIROW, FEMEICERT 5L, 2005 £ A LD 2015
FERER O ME R & OFBIMER IRIE E > TOAEANICH D, PEEME S MEFITE
SWTWAAREMAVRIR SNz, ZDHICHOWTIE, MENZ O CTREEE LR,
ENZ R THRA L THEE L TWET A XA EOEMEE ST LW BERPREZ I LND.
iz, 7— KR R7FAEEE T ¥ —0DW, [Accommodation and food services] @ RWC JIENL
MREL EHLTWDZ 0D, TR A OFEEREOEBRNPHEAL TV D Al REMES B &
BExHTELHKS. LT, 2O RWC DIEM D EFI1X, 7 V34 @ I Accommodation and
food services| &7 X —, FE¥ Ry NT—JNTAEUREEELZ, L0 RIZITH X
INTHEENEL LT VW) 2 ER LTS,

KIZ,RWC & CBET TR FE /7 ¥ =i &Nz 7 4 VB L X AMIERT 5.
F9°, CBET ®F%t& 7 % —I|ZE L T [Food products, beverages and tobacco | 23t & i17=
74V EE, RGBEEENENEESEICBNT, BREMNDIREE S OEE~EERL
SELEEZHSTWDHEBEZOND. Thbb, 7— R A7 LAHEE 7 X — DB,
ERROE(ORELZXS ETHEHETHDL Z ENRBINTND. BIZ, A1 DOERICHS
WTh, fiEE R DEEDREMIRERER Yy N =7 BERENTND Z ERHfEIn
5.

3.4 HmESHRDRE

ARETIL, PEEERRICTHESW - ASEAN B EOPEEME DO L T, FHEE7 ¥
—DH TR T— RV AT LY 7 Z—ICE BT 5 Ldb, EEEBEENOEESIND
Xy hU—=Z Loz A L, Sthzftorz. ToRE, FEv 7 Z—ofitic
LOEEORENREXEL XY VU= GTICKVFEL, ®IZ, 7— RNV A7 AEE
72— DML HES U2 ASEAN A U AN—[EHD 7 NV—Y' T afTolc. £z, FEEI ¥
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DFERSCHBIME S HT OFER D, 2005 FlRf & 2015 g TIEZ < OETHEEMIEIC
KEREITEL TN ERFER ST,

ASEAN Z G T7 VT3S B ETETHES LEEICRDLEZA 0N, K7 V7 204
L7277 — RV AT LAOBRNEEMA I TS (FE - 40, 2010). 7— RV AT AD
Global Value Chian (GVC) # FHEAICHOHT L72KH (2015) HoRr73@Y, %17 2 —n
VT = RV AT MIKIT LR EN NN ETETROOND TH A H . [EHEEEEEBER A~
O & A RE R AR D MRS B b, TS OGHHREILT T e —F 3 2 F ik E
B L7-0.

i+ 1) STAN 7 — & ~X— 2T 2018 #hL D Input-Output Tables LARI D FEZEH R (2O T
HIREEINTEY, 2005 FLV HEWEEDOT —Z SFELTWDHNR, 87 ¥ —DHEH
25 2018 AERR LT E 2 D72, T —F DGO SN G, 2018 DT —Z D 7% [
AV

2t 2) RWC & CBET DM/ H J775IC>V\ T, Blochletal (2011) & DePaolis et al (2022)
ZHMENTZ\W. 728, RWC & CBET OHEHIZSWTIE, DePaolis et al (2022)12 & ¥
AL SNCV D HEHENTEREE R CHEATAMREZR a— REFIA T2 2 &L TRENFETH
% (https://rpubs.com/RStudio_knight/368268) .

iE3) EVa2T VT 4IlE b aa=T A BHOY —/LE LTI Gephi Z HNTED, 7
L= ) X%, Blondel et al. (2008) T/k & 4172 Louvain Method 23 {E A & LTV 5.

i 4) AT v COIRMARBIREIL ) 3T A N v 7 RREFFRIETH Y, BB 1.0 138
WIE EHRWVIEOMB & R

FES) #£ 35 ORRIOREINTZEY 2T VT 4 OEIZHBHENEIETH D & 525708,
Z X, Average Clustering Coefficient DfEIZ bR SILHEY, /— RKOEZINY 7
ZRoTED, Xy hT—7PNETHEILIZS WD ERERE LTHESNS.
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FA4E HEEFAFICETLI2FRERTARICHT IREFES

4.1 LIS

R e LT TRERPEERB N EHF SNLIH T, 1 BlZBWTHith/ZiEY,
LV DITREIBWVTIE, BESER I EOBRAICLIBREARMOKEZ B E LT, 1k
FHEE R E 2 BAT HEITREL D SBREEAMIDNINE SN AWBEEOHEEN KD S
NDEHITIsTEIz, 29 LIl E N D, SDGs DHitE L L E - T, FEIZBWTEH
PFEE DR BORMICHE LIED BTV 5.

DREICBWNTIE, 2022 FIC [HE Y OREH AT LM 2SRETT S 4, R REZR 2
EOHEEICTIT T, ENAWREEOHRILRABEEE LTHRIT N, Led->T, BN
ST, AREREOHEME I E M A IRIUICH 5 L 5 225 BORRY M D A 78 &7,
BRI 52T 7 —F IOV T HLERBBEATE Y, AMEEOIEEZE
IHT L7292 %65 (Crowder and Reganold, 2015; Reganold and Wachter, 2016) (23 Tl
L E 2 RS C O AR ETLR O FTREME DM G ST\ 2. E 72, BEHMEREIC OV T,
AREETITOREMMBEENRITFZTORT Uy VEROEHESNL TV D

(Mulleretal., 2017). Z 95 L7=WF9EEB 21X U, BREE, afE2x2Mbd, AR
EEMY o Tk 2 P BT T n—F RNRA LTV D.

O LT UROBERIIAWBEE RO T4 2B ClER L TR, THFEITES L
TeXHRT — 2 OFRBPE L. LT, £ 9 LIZFAITTBROBREITE, ISR % 6F 5
ELTEREDEREUIEST 5T —F~A =0 7 FEOHEAPEANATOND X515 T
0. FRIS, iR SIS E Dk & etz E 'R T 2 B R AT o 23R
PMIATOND X O > T D, BHEEFHESITIEEI B2 00T £ 63, MrsesEhm o n]
b L Wo -2 EEY 72 BB AN A T % (Mingers and Leydesdorff, 2015) .

& DT EFIZEE LR EtE o O E & LT, Joséetal. (2015) (AP
(ZBET DHFZE 7 N — T D IIBIMRICAE B LT L, José etal. (2018) (345 % (Precision
Agriculture) DHFZEENEZ SV TRV EDIT 2 AV T 5. iz §, Manuelian et al. (2020)
1%, AHESEPEICRT 2R OB IR 'R O A ZHEHA L T\ DH. 2 b ORF%E
F=HNT, RECEET LT —~ I T 2B FE RS L 27 7 e —F o A2 R
L7EbDTHDLEFRDIEAD.

Z 2T, ARWFFETIE, FNSGRICY & SNV A% OEREEEDORBITET DA OES
ZHME LT, AMEEICET AR S5 E LT, BEstEatr2Em+ 5. BIK
BIZIE, BFEENM EWFSE B By 7120 T, BEEtEOT CIEH S TW 2 E &2 04T
BIEZFHT 228128 -T, 260 Z XS, £ LT, Strge s 225 Filin i &

34



LT, Rx Z2ME DD OFBREREMIENEB SN0 b, Ll Lc X5 2B 23 &0
EHWET 7 a—FIC KD AT R BI OB RMNMEIR & L THBIZ LWIREERICH 5, 4
SRR E ARG L Lz,

4.2 AHik

4.2.1 7—4

ARETI, O ROT—4% L LT, Clarivate fE23 263 5 KB 2 SCERT — & X —
A [Web of Science | (ZUNER AV TW DA SCRRICEI T 27 — 2 2 BG Lz, 2L C, A%
SRS 2 PN SR 2 UG 3 2 729, sk Sk L LT, lorganicagriculture] & L <13

lorganic farming | OV 403 % REREIPH : Topic) IZ& AT XkEfEE L. HiZ, e
B3R DT SCRRIZ T R & BRET 5729, Web of Science Core Collection DT — 4 ~X—
ADOHTH [Social Science Citation Index] 235 S TW D AWM LR O A2 e v T 5 X
INTHmBEREERE LT GED.

UL EDSAEO T TR L7/ R, AFF 1,401 ROt v b L7z, MR TH
T2 SCER DA LRI D HRRENZ DWW T, B 4-1 1R T. 2 LT, BfrRmbtg & LT,
AT D 20 ERNZ T2 D WFFEEN A 2 RO T T D 726D, MRS R TS B ALz 4 1401 fF o
LD D B, 2002 4005 2021 E TO 20 FERITFER SN2 1263 (RO E xR & L.

180

160

Number of Papers
= = =
B (2] (o] o N B
o o o o o o

N
o

o

1979
1980
1981
1985
1986
1987
1990
1991
1992
1993
1994
1995
1996
1997
1999

o
o
o
N

1998
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

<

Publication Year

HiFT) Web od Science Core Collection @ Social Science Citation Index DR FER % © & ICEHE
K.

4-1 BWERICKYIRE SN O EE R H R E
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4.2.2 BERBHH

B ESITIE, B2 BIZBWTHALELOIL, BFEHERIIBOTHYW O ER
MIEEZIEH Lo Th 5. REOSHTTIE, BIFEtEotroFiEL LT, EIZTFRRO
2ODFEEHRM L.

1 DHOFEL LT, FRNRME Ny 7 RO MLy ROH#ELZHE LT, F
— U — NI /58T (Keywords Co-occurrence Network) #FJH L72. F— U — NILESHT X
BHFHEFZTHOOND O FIEO—2TH D, I STHR ﬁﬁéhf:ﬂ?HU—l\_%O
Wbl Ry R U — 7 gl EfE LR,

F—U— FESITICENTL, HomICHERIIMAGSNTF—U— e xry U —

Ck?éi@t%@ffﬁkbfﬂﬂz ENoOF—U—FKx /) —RFELTHAT, R*y hU—
7 oM T 5. WA B SN2 —T — RiL, ZOmCHBED %5 e T —~ % i
IR THDOTHD E%Z%ﬂéfc&’), F—U— FIESHIEL, RO L R RE Y
JHERMLIEZbDE L TIRALNS.

Fo, EHORENGICF— U — ROWLEMEEZ ST 5720, RIAWHEETOX—T
— FOLERREZIEIET 22 ENAETH L. LR T, HEF—U— otz A5
LT, MRS ORERNLEMAZMBLIT L N TELEEZEZOND. £V ol R
Mo, RFEEL RO T Ly U~y B IRMREIMOSHTICAE AR o FETH DL &
I THY (SuandLee,2010), FEEHEIZI T DB O GHTICHNBILD Z ERE N
(Lozano et al.) .

Vb2 T, AofrickenTis, AHEEONTES IR OEERICHT, F—U— Pk
GTERAWDZ L LT 5. LT, F—U— NEEGHHICRE VT, Bt & F—D
— RO NV—7, ThbbILEBROBNY—T — FEEORHZ B E LT, KimsLOfh

DEIZBWVTHEHNWTWD XL, FEVaT7 V7020 ex—U—F D722 7
22N THITI.

Bz, BloghFiEsL LT, KETIE, F—U— FGESH &I, ﬂ%ﬁ% ik
FAFEO—DTHH/N—A MaH (Burst Detection) V3 (GE2). #Hilzx X, @@L os]
M WO IHBRIC A= Mtz L2 5E, FFE oIS R 2B H#EmL -
ARt Z ENEEE R D

ZLTC Ao X 1, @it GEanizd—U — R LT =2 M a17 9 &,
FrEDX—U— FORIEPHRIHT 2 2 L3 kD, LedB-T, F—U—Fa&xdRe L
N—=Z MEREOEHIX, FFEORHICHEWTEA L ZRoTEME N E Y 7 OBHSe, FFED
RE 0 DA FEEN W DHETE 72 LIZH R IR ThHh D EEADBND.

4.2.3 ZE&Ew—)L: Citespace
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AROHTTUE, ek L7c ¥ — U — RIGE ST LU= Matio > —/1 & LT, Citespace
6.1.R2 (64-bit) Advanced Zffi | L7=. Citespace 134k~ 2R 251 BT 3 FH AT RE /2 Y — L
T&HY, Web of Science 7 HLHUE L7127 — X DM alaE7e L 5 IZ&&FH ST\ % (Chen,
2004; Chen, 2006). Citespace Z N5 Z & T, 7 TRV L IRK I T AX—2RET D
LT RNVORTER E, AR MEIT) ZENTED., K7 TAX—DTRY VT
DOWNTIE, ®#BE L (LLR : Log-likelihood ratio) & \Wo72ftR FIEEZHWT, 7T A4
—Z R T AU HEE A R T 5 b D & o TS, AOHTIZEBWTIE, LLRIZED
I ITABE—=DTXRY T E{ToTo. ROWIZET % Citespace TORIE/NT A —HF LK 4-1
DEY Th5.

F 7z, Citespace & H\W\ /- BEICEIE T 2090 F4 & LT, Qi-Qietal. (2016) (XEFEH72
BRI B REEINOBLIZOWNTHHT L TE Y, Sunetal. (2019) 1%, KLMEEHIET S
ST SR & xSRI Citespace & HWTH Y, MFZEO@EhmZ 58T L T\ 5.

#£4-1 Citespace [CHBITH/INTA—REFE

Parameters Value
Selection Criteria Top 20 %
Node Types Keyword
Strength of Links Cosine
Scope Within Slices
Prunning FALSE
Years Per Slice 1 year
Time Slicing 2002 JAN to 2021 DEC

HPT) FEREITH & DV TEEER.
7t : 1) Pruning @ 7 /L= Y X A pathfinder 7> minimam spanning tree % 75§ .
7 : 2) Selection criteria {IZBWTIE, 1 A7 A 2720 O IERENL 100 &

5.
2 3) BT A —Z BT BNV T, Chen (2004) % 2R &7
U,

4.3 HREBR

4.3.1 F—O—FHERF

£7, ¥—U— FIESHTOME, 2,041 HO ) — K, hbbd—U— MBI,
B, 1019 DY > 7, $7bbd—U— FOLERRARBESZ. HIiZ, ¥—U—
ROBEMER EAL 30 58, WEBOEWF—T — K EAL 30 FEIZOWT, 421077,
O DR ES T 5 &, “organic agriculture, ” “organic farming, ” “farmer,” “food”
Voo L9 IR EET 5 AR T — U — FARH STV D 2 L5k

!
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Rk D. Fe, 2O LIBESCAHBBEEICHEST 2 —KMWF—TU— FIZMZT,
sustainability, biodiversity, ecosystem service & VN> 72 9 ZRBrEEm - Ffoe rTREMEIZBIEE T 5
F—U—FRIZOWTHLEHMHSNDHER L o7,

xa4-2 FGHEERBICETHLEMIOF—T—F

Top Frequently Keyword Fregency | Top Degree Keyword  Degree
organic agriculture 316 knowledge 86
organic farming 307 diversity 86
agriculture 189 health 86
system 127 conversion 83
management 122 ecosystem service 82
food 108 consumption 82
sustainability 98 attitude 77
impact 87 conservation 77
farmer 81 environmental impact 74
biodiversity 76 land use 74
adoption 69 behavior 74
ecosystem service 67 innovation 74
quality 59 farm 70
sustainable agriculture 57 network 68
attitude 54 nitrogen 67
food security 51 adoption 66
environmental impact 47 yield 66
organic food 47 performance 66
climate change 45 framework 63
consumption 42 determinant 62
conservation 42 cropping system 62
land use 42 organic agriculture 62
model 40 information 62
determinant 39 model 61
knowledge 35 quality 60
network 34 impact 59
policy 34 life cycle assessment 59
greenhouse gas emission 34 sustainability 58
willingness to pay 34 landscape 57

HIPT) oA S L 0 EFVERL.
7 1 1) Freqency 13% — 7 — FOHEBUEE 2 /R
it : 2) Degree 13X —TU— KD VU 7 OB ERT.
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WIZ, 77AZ ) 7% LIRS, 43T L21Z, AFFTC24 07 72X —)
SN, 7I7AZ VU ITREROFX Y NU—TKIZHOWT, K428 F. B, £V
27 VT 4 OfEIX 06523 Tholo. HIZ, #4312, LLRICE - TRHEENEK T T A
—H RS T D T RY T ORER AR,

#21 q methodology P s Bt
. g '., e
3 * & #19 wﬂlmgness to pay

o

X \#12 organic food W
+ #22 organlc agrlculture #1 adoptlon; 1:: v
; \;_ - 8 G
#13 marketmg channel,, % #20 sustamable development

L

y A #2 organic agrlculture * + - #
* + =+ =
“ #6 common agricultural pollcy #17 risk- based inspection
T e ", s B #14 orgamc farmmg
o #5 climate change: * **., .,
#11 sustamable |nten5|f|cat|on. #4 small-scale farming
.t #10 social sustalnablllty' =
#16 orgamc certlflcatlon X LA

e

"'w

#23 preindustrial alpine agriculture « *

Ma—2 2y bIT—VBEIZEFRISRE)TESNY VT DR

HIPT) Citespace DAHTHER L 0 HIJ) L THEEER.
#F:1) K27 FAZ—DF UL LLR (Log-likelihood ratio) (ZHS3&HHEIN-HLDOTH
5.

K43 DI TAZ =T NVORRESMT L L, AREEICEET Dk ey 70
SN EPHERTED. F7 TR =% T L, ZbELDXF—T— RE5T
7 AL —IDL I 214 HOF—VU— REEATEY, 70 (LLR) OfEHEN 5, “alternative
food networks” (ZB# L TF Y, “new zealand,” “california, ” “mexico” & W70k 9 72[EH
£ OBIRIEDIRNY T AZ—ThDZ LRbind
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RA4-3 F—I—FHREFFIESVEISRE Y VIRREEZV S RE—ITEITS

IR VTDFER

ID Size Silhouette Label (Log-likelihood ratio)

1 214 0.766 alternative food networks; new zealand; california; mexico; quality

2 187 0.729 adoption; rational choice; technology adoption; organic farming adoption; organic farming

3 108 0.858 organic agriculture; land use; yield; soil fertility; agricultural practices

4 100 0.906 economies of scope; science; organic seed; policy capacity; interest groups

5 96 0.870 small-scale farming; data envelopment analysis; logistic regression; uganda; fair trade

6 93 0.903 climate change; life cycle assessment; greenhouse gas emissions; sustainable agriculture; soil quality

7 91 0.882 common agricultural policy; social metabolism; nutrient balance; dynamic programming; spatial econometrics

8 8 0.879 organic production; animal welfare; piglet castration; biomass energy; sustainable development

9 86 0.886 landscape; switzerland; organic farmers; dairy cows; farm management

10 79 0.938 coexistence; genetic engineering; political economy; organic certification; gmo

11 73 0.902 social sustainability; political ecology; treadmill of production; social justice; labor

12 72 0.943 sustainable intensification; ecosystem services; land sparing; farmer opinions; interdisciplinary analysis

13 70 0.887 organic food; environmental policy; iran; consumer behavior; latent class analysis

14 63 0959 marketing channel; life cycle assessment; soil; resource use; farming system

15 62 0.935 organic farming; conventional farming; organic agriculture; production function; multivariate analysis

16 57 0.926 food safety; animal health; agricultural ecology; antioxidants; denmark

17 57 0.945 organic certification; conservation tillage; yield-biodiversity trade offs; pigs; land sparing vs sharing

18 51 0.918 risk-based inspection; structural coupling; agriculture and food; cap subsidies; organic horticulture

19 51 0946 network; system; farm households; new zealand; auditing

20 45 0.982 willingness to pay; consumer perception; choice experiment; conjoint analysis; ethical trade

21 42 0942 _sustainable development; agri-environmental measures; positive mathematical programming; system
improvement; meta-governance

22 33 0966 g methodology; virtuous circle; landscape scale; cultural landscapes; qualitative models

23 30 0.960 organic agriculture; critical race; sequential minimal optimization; alternative food movement; land separation

24 17 0988 preindustrial alpine agriculture; northern thailand; soil nitrogen; long-term socio-ecological research (Itser) ;
stochastic metafrontier

HIFT) Tt R & 0 BB RRk.

) Sizeld7 FAX—IZHEENDL X —TU — NI ERT.

2k : 2) Silhouette DfEIZ-1 205 1 ZHY, 1ISEWIEE@YR 7 I AZ VI THHI L E2BRTS.
i 3) HFDOTARY UL, Citespace 12 L W B &7z LLR (Log-likelihood ratio) fi % FEHEIZ Pk
ELTWNA.
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L7235 7C, IDl 7 7 A% —|%, “alternative food networks” |ZEJH LT, Z 9\ o7l
BICEWRECET 22 OFE[RH L LERLTNDEEZLND. RATELDOF
—U— R&E&Te7 7 A% —ID2 1%, 7 ~LIZ “technology adoption” <> “organic farming adoption”
PEENTNDZEND, EEFEOARBEE~OZIFIHEL TSI FAZ—Tho L
HREND. 2FY, 7T AZ—ID2 13, AREEICOVTEERMICE S Z S T
My ThidEEZDOND. —FHT, WEEY A FOMIEEL LT, “willingness to pay”
<> “consumer perception” 7£ E DT L EFFO T T AKX —ID20 [ZOWTHH Sz,
7 AL —ID20 1%, AWRREM~OHEEZFICHEHTLOME N E Y7, H5WVE~—7T 4
YIBEOHTE Ry 7 ThH EBZBND. HIZ, 7T AX—ID4 L IDT DL DI
“policy capacity” <> “common agricultural policy” 7¢ &, BRI B 298 & o~
TV HHER S LS. EDIENT, 77 AF —ID6 TlE, “greenhouse gas emission” &\ o
e T NSNBRBIGT 570, Rt aetEIcB b o e HESh b7 A X —IZHonTH %
BB SN DR Lo Tz,
L7eido T, LEoORREHRET D&, (1) FHW%E, (2) £EEY A FICET 05,
(3) HEEYVA NIZBET 078, (4) BORY A NICBEAT 2878, (5) AR ORHE rl6E
PELWD 5 ODBRENPRIIE My 7 i S ziE R Lo Te.

4.3.2 N—XR MEH

N—=Z PRHOFRERIZONWT, 43187, M43 RSNl Y, 2T 39 FHDN
— A MHEEEDPRE ST BRI & LTI, 138 A L0 2010 EARIEEICE R T DR L
Iodo. BIZ, BIFBNZAA—A FHEEEAZ R T < &, “california” < “uk” X, 2000 %
WL TR ESNAERE o7, 1l d, “consumer behaviour” (X 2009 4F7>5 2013 4T
DT TR &7z S — 2 NHGETH 5%, 2012 4Fv 5 2013 2T THE, o/ s—= b
HEEDRME S e dy > 72728, "consumer behavior "NME— D/ N—Z NHFEL L THRE S
LR E o T,

N—Z FHEEE LTSN —TY — FE#Bl9 25 &, “greenhouse gas emission, ”
“biodiversity, ” “climate change” 72 & O EHEIZ B9~ 5 HFEX>, “market, ” “consumer behaviour”
REOHEEICET OHFERE, 2R —TU— PRS2 Enbnrd. Fiz, N—
A NDOIEEDENF—T— K& LTI, “system” X° “impact” 23R H &7z,

B, A=A MHEEEE LTI S BRI Z 29 5 &, “california” (3 2002 47> 5 2011
HEETOI0ERCOIZYVHRELTEBY, o A—2 FHZEL B LT, Kb REMFHET
DG L e oo, TOMODN—A FHFEDOZ X 2016 FLIREICHILL TH D, 2021 %
TA—Z MHFEEE LT SET 2% — T — &, ZALANIAN—Z MHEEL L TOMK
BT T 52X =T = REZoDPNDHRERE T,
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Keywords Strength
california 3.94
uk 3.09
consumer behaviour 3.29
politics 3.96
system 14.61
impact 11.34
greenhouse gas emission 5.76
food 5.53
determinant 4.77
framework 4.30
product 4.20
market 3.98
metaanalysis 391
performance 3.91
food security 3.89
governance 3.66
network 3.66
biodiversity 3.44
ecosystem service 8.33
agriculture 6.45
supply chain 4.48
intensification 4.25
smallholder farmer 4.08
alternative food network 3.69
united states 3.30
landscape 3.26
environmental impact 7.76
life cycle assessment 4.79
water 4.32
urban agriculture 4.27
climate change 4.18
trend 3.30
carbon sequestration 3.09
spain 3.08
perception 5.83
consumption 5.61
management 5.25
behavior 5.13
consumer 4,18

HIFT) it R & 0 B 1Rk
D) A=A MREOERDONT X =237 7 4V MEZRE L.

2 ik 2 2ofE# T oMEN A=A N —RE LTENETNOF—Y— RRBHE I

BRI L 725,

E4-3

N—R SEEDH
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4.3.3 EE

K43 TRINTZT TAZ Y T TV OFERIZ, HEYA ROOHEY A FETE2A
fELTABREREICRET 2B PR RO LR AL RET 26D Th o LA HILD.
F 72, “landscape” X° “animal welfare” 72 & OFBEEZE & IXEENIZIZEIR DO 7207 ~L|Z
DVTHRIBENTNDEZ ENnD, K43 DI TAXY T TV ORERIT, AHEEN
MExtge e LCEmM R ER > TS 22 RTbDEBEXHZ LN MHKS.

F7o, A=A MRHORR, AEREEOEBTH LMY 74/ =7 1%, 12 2000 4
RIZBWT, AR ENTEOFHFZE L L THERGGHIB Th o722 &N DD . HiL,
PR—Z FHLEE L LT 2019 £ 5 2021 4EI2H T THERT S “spain” 1%, ITHEABEEENEA
HIZHER L TWAHITH D, 2021 FFRERT EU IR RO AR ¥EmBEA AL TWD. L
MWoT, ROWHERIT, O LB REBET DL, ARREOFEFNRICENT, EF
WBWTIEARAS UBRER SN TS WO BEIMAZ KM LR R THL LEZXADBND. D
F 0, HEBFRICK T 5 HAMTEOLEEPHERINT LA OND. Fiz, fllh,

“metaanalysis” £\ o 7oF—TU— KB AN—X NHGEE LTRSS 70 &, AREEZEICE
TOHEERMAENEBR SN TS Z PR IR E o7

TOfOEME LT, FgrTRENEICBEET 53—V — FOIFEHEICRS L TEY,
2010 FFARF 41213 “carbon sequestration”, “lifecycle asessment”, “greenhouse gas emmission”
LWV leF—U— RPN —Z MHEFEEL L TR SN A BRI TH D, Fifs rlretEIZ B
TOERIE, ARRENRICRO T A R0 5 CHE T 5 Th 2525, S EIO ST
FERD, AL R TREM & 2 AE OO TV ABFZEER S, ITEFETETHE TV
LHThAHI ZEDNERINT.

PLE, FPISCRRICRE R B2 @ AT 5 2 & C, AMBEEICE#ET 2 EFio &5 ek
REGHZENTER., KOWOREND, BFstEntrid, AJITHEET 5 2 &2
RREORZEHEE G LI, T—H~A =27 OT7 7a—FICLD LWL Ea—%1T5 2
EMABETHDLZ Enbhrole. LInLARRG, ROWORRE LT, 15 bivic i
HLE2—OfRGIZE EE> TV L RICEETLAINERHDL THA D .

4.4 HRESEBRDRE

ARETIE, F—U— PRy hU =27 9B L0 —2 Mzl & LR
FOGWT 7u—F 2T, AEERICHET D ESRENEOBM e b ey 712
B+ 27—~ =0 Ik o9 atTolz. ZRO ORI ESITEHWS Z LI2 kD,
AT LD L E 2 —TIHEENREREDOERICOWT, EEOEmZHEST L Z Lo
KD E BT A RE L R0 T
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FLT, KFEOHHFERNS, UTO3>OHENRELNT-. T, F—I0, A
KT kR RIFEENASC Py 7 AR L, FOREE, (1) FEIFE, (2) AFEHRIC
324858, (3) WEEZICET 2098, (4) BORIZET 098, (5) AHEZEDOFHATHE
PEZR UBREEAOMIE (C B 2148, LW o 72 5 DO FERFE Ry 7 BN L MR- 7.

BAZ, BV TAN=TRARS, U EFLICEL O Cr —2Ax 27 ¢, T72bbE
BIFENER I N TRY, Z9 LEFEFFHIORGEHIZONT, 2o TEH Y 74 1=7
WHLTHY, TETIIASN, V2R E LTEFREDEAN > TND Z R RIS
RN G LN

Z LT, H=IS, AEEEORR rTREMEIZEE T 2 MBS TR IZREAIC o TS 2 E
MR S A7z, R TREMRII AR EICIR G 3, IMFICR I 2 EERREE L TRV M E
NTWDRIMTH DL, KETIE, £9 LR N LY RBATEENRED F Tk Tk
RENDFERICIR ST E XD, Vb, KR CTRINIERFF &SN O/BRERET S
&, BIFEESITICE 27T e —FI1%, FIN RO E &N —_A BT LH %7 7'm
—FD—DOTHDHI EMFRESNTZ LI XD Z LK D.

KIFFEDOEZOMEE LCiE, 7, Ko ClIttSB oo ot G o RiE L7
D, BRBFOMEE G L IRWHEPAOR G RBEEt RO 2B T 5 2 EREITH
oD BIOHREORBEE LT, KETOOHHERNOELNIZAE My 7 ICET
DM i i D ZE b AW THL EEZDND. F, KOMITEBWTIE, Web of
Science (ZYLFk S VT2 FT KRR D A % 3 ATt G & LTV, Web of Science (ZHWEk S 41T
PRVVRIRREIC DWW IR R AN L 72 o TN D 728D, RIS & 72 o 72205 SCRR ISR © 23
AT TOVDAHEMEICOWTHEETLO2MLERDH D, Lo ->T, L0 IEWEIPH T O SCHERIX
LEATV, Fllloth 22 Ln58Tons.

it 1) Web of Science DIRFRITINTIE, Hift LIZHRICK 27 L —AMRBHBATREL 72> T
W5, SEIOME TIE, "organic agriculture "& "organic farming "% 7 L — X & L TEX
EL, g7V & LU THM L. $£72, WebofScience (2515 b ¥ > 7 fsk DOHEiH
X, Title, Abstract, Author Keyword, KeywordPlus To 5. 7235, Author Keywords /%
EHED RIS B L7 — Y — F&2$E L TEY, Keyword Plus IE, i CHR T — &
NR— 2 ZNER S DHBRIT, Web of Science A3 %46 D SCHKIZ)T L CTHi7oIcft 5 L7z
F—U—KRTd5s.

7t 2) Citespace |ZFE#E SN TN D /3= MgtiE, Kleinberg (2002) L L7 /1A Y
ABIZEDNTEEDTHS.
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F5F N-LHEXRICETI2REVLEICET IRMHAEOHM

51 [FL&HIC

FEPERAE DT, /= AHIE 2022 FFHFE, HHRBRRKOAEERER->TRBY, ML
L CORBOIRIE I DG, ‘AAHMAE, EXERMER Stkx 285 m CIEHIN TS, /8
—AMET T I YV ORESCHEH T NOHEMIND bDOTHLN, 77 7Y T A A
RO TEY, HS5-1IRTHY, BFETIE/FCYL—v T e A 0 R U7 NEEAER
Lo TND.

SN= N, BEABRSCEEHOMIEE LTRASIEHSNS T, 77 7Y VOl
MRITPE D B AR ORRIE, EPEICT 2 IR E B OB, € LT/ — Mo pEEfE THAE
T LRBEAMNSEEDLIICET 2 GE 1) 728, N—AMOLFEICED D Ek~ g
BN ERAES N BERM SN DRICH D

LV b, BIEMUEEMICOWTIE, TEO/SR—LHOAEFERORIIELS LT, B
FEHORERBICONVTHHIMLTEY, AV RV TRV —UT LW FEAERED
BUP R — LAHPEFIZE o T, HERPRETH DL Z LREH LTS (Oseghale et
al.2017).

80

million
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0

CRLLLEN LA AL N DL PRI S D SEES S
FFFFFITIFIT ST FTFTFTFT T I TS

BV RRYT Bl —3T BZOMOE
HFT) FAOSTAT 72O HE L72TF — & &2 b & IEE1ERK.

5—1 HRIZBITEZN—LEHDEESDHR
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:5Ltﬁm%%ﬁﬁé& 7= LIMAEFE & BT AR BEE S 2 B BR R O Bl ) 2 4
B2 81E, ZO0KHIIBITLIEEREORYMALZMNT L L TEETHLEFEAD
f%%ﬁ.%ﬁﬁn_kwfm,%obtﬁﬁéiﬁf,N—AHK%Té@ﬁﬁ%E#
D OWIFEENFERE S IV TWDIRIUCH 5728, FrICFEBENRMET 7 0 —F OEINNLETH
HE XN TS (Hansen et al. 2015) .

ZD XD IREEEN T T —F D 1 oL LT, T =T EFoNn5.
BRFE Bha ORI [ANT 727 — & & U CTREFFIEAEIE L TV DAY, £ 9 LIoRarE i
KT HT —F~A = TIZHONT, HFELZ OMREEFANEEL TWVD. T -4~ A=V

FEIER 2R BT — 2 I S RANE R Z I - FiHT 272012 Tbh b b DO TH 58,
FRICRFE ISR L ClE, BREBAHENOESLLT A b~ = V7 ORBEICEY,
BB SoT X2 MExtT 27— ~A =2 T D0EAITOND L 9o 7=, BiariE
(THEE OEATOFEM 2 Fosk LI CEN OB SN TRY, HifEOBIME o+ 52 &
Wl L7727 — 2 ThHTED, T— A= TORBLELTHEHATHLESZ LY. R—
LI BET D RFRFE H 2 F W TR 2E S0 & LT, Wibowoetal. (2019) 12 Xk 5 /78— A0
BT 2 5r O~ » B TN ET B, FFEFE WO MIE D S S — A OBRR R ILIZE
LHEIMEE R LT REEH L EZX D THA .

Z T, ARETIE, /S—AWAFERFE A UBEYLIRHINICERZ YT, S—AJlE
BT R ERIC B ARSI A AT 5 2 LIl kv, BEFEMMEREANICB
2 BB AN %3 2 3T 2 3 B

Z LT, VAW BARSEELEHEM & LT, EFEE2FAL=a—F /L 'y
JETNVERMT 52 LT, FrNEOBERNZ2MIEICE B L2 21T\, fEkm725y
HEITRLD, BFORNRICE VLR CORFSEICOVWTIRRTSEZ IOV Th
RADZEETD.

5.2 A&k

521 7—4

AREETIE, ot g o7 —# L LT, World Intellectual Property Organization (UL T : WIPO)

(2016) (2 &LV UEE STz S — AMBER O T — 2y baFIT S GE2). o7 —
Xty M, EBEFEFFO%E (International Patent Classification: IPC) 35 & OF Questel Orbit %
b & LR Y — L TOF— T — RIRKRIZ L > TR LIV e /S — LM EIR I BIES 5
R bR S LTV 5

B2, ZOTF =%ty MTE, FFOZA My, EE) (Abstract), BIH (claim), FFaFit
s, FrRFOMBEA & AR AR EORFHCEAT 2 AR RFRAZTENTNDS. 2L T,
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Z 9 LTefEMUSNCT S, &4 OFRFFFOZBICET 2E®, 7200, ~—AhAEREICET
5&%#,%L<iA—A@@%%%m@’%¢5&ﬁ# EWo T IV —IZBT 5
fFaICOVWThiRftEh TS, 7 =5ty MIIEMT 2370 fFORFFNEENTEY,
ZDWN, 1,046 113/ 35— L MOEFEICRE T 2R TH Y, 1,324 R/ — Ll O BEFEW AL
HEINICBEES 2577 CTh 5.

AROFIZBNTIE, 7—F Y MIEEI LTS 1995 4025 2015 FFDORIZ AR &
RO O B, BEIWALEREANICEEE L TR Y, R0, FFRFE#IC Abstract DT F A
FREENTND 1,222 R OREFF & it g & LTz,

BT, ZOTF—2ty MUZ, BRFFLH O BEIEY OMEHTET 2 08I oW T 13
H, BEDOISHBECET 25OV T IS FEOERNEG EN TN S.

& 5-2 1%, KOWTORGLERLTFT—ZICHONT, BHFNABRESNTEELEEL L%
EEORTREZEE LD THD.

B4 5-3 1%, el L7z 13 FEOBEEMMEHCEA L T, TN ENDORFHEEZ R LI DT
HY, K54 1XBFEHOICHENZ L ORFFEHARLIZbDTH D, 5200, FriF
DOHIEEOHER 22T 5 &, F52RD Z EITRTFOMHENHEM L T D 2 & A3 R8sk
L. Fi, K53 TR LEETERED o TODBEEDMEZ L ORI oW TE, o8
— LT 7 AN=DBRERBEL, BIERORTFHORYEZEDTWDL 2 enbnD. Z2LT, K
5-4 761X, BEFOISH B HIIZ W T, [Matless/cushion) 235 Z% & 72> TN D Z & DR T
5.

180
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100

Counts

60
40
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B5-2 KOS THVHFHEOEERH R
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Counts of Patents
100 200 300 400 500 600

(=]

700

palm fiber

biomass, general

palm oil mill effluent (POME)
empty fruit bunches (EFB)
palm shell

palm trunk

palm kernel shells

palm fronds

Waste Material

palm ash

Palm kernel cake (PKC)
palm bark

waste water

Others

H{FT) World Intellectual Property Organization (2016) OF — %t v FOIFEHRIZEH & SWTEHVER.

5-3 HREMERRE LEFHY

Counts of Patents

0 50 100 150 200 250 300

Mattress/cushion

Other consumer products

Composite material

Biomass fermentation product (ethanol, sugar, etc...)
Cultivation structure

Extraction of phytonutrients

Waste water treatment

Fertilizer

Adsorbent (e.g. activated carbon)

Filter

Paper making

Technology Categorizarion

Other waste processing
Charcoal

Direct fuel

Animal feed

Biodiesel

Extraction of palm oil

Other chemical compound

HiFT) World Intellectual Property Organization (2016) OF — %t v FOIFEHRIZEH &SV TEHER.

5-4 BREVOINABKHIEORHY
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5,22 Za—SJ)rEYIETIL

My ZETNEE, KEOEICESE, WRERDGED Ny 7 2HETHET
NThD. ERIIIMENZETAVBHNLNATEY, My Z7ETAORERE LT
< LDA (Latent Dirichlet allocation) (Blei etal. 2003)23Z5(F 541, kx 72 b E v 7 OfHIC,
IRKTER SN TWD. BRAEBLEFIEOT TS MYy 7 ET MIFFFFEROT — & ~ A
=V RS FRAERTEY, #HlxiE, Chen 5 (2017) 1%, FiaFiisRIET F A MZ hE v
sETFNEEMAL, Hii@hmae PRIL TWD. F£72, LDA OFEF~ A = Z LRI B3
EHTW% (Chenetal 2016, Maetal 2017).

ZLT, ROWICBWTiE, My Z7ETALOHRTY, 77X X MOEKRIAIEE B ET
HIZENHRER=a2 =TV My 7T A EGTFECRMLEL., 22—V ey 7%
TE, BRETELEICE T 2WEEE ORI L, HEEOEIRICESV TR |
METHZ L THEEZRETLHDOTHD.

FHEY — & LT, AR5H7TliL BERTopic (Gootendoast 2020; Gootendoast, 2022) % {# f
L7= (3£ 3). BERTopic i%, FE > ZHiHLSMNZE, FE Y 7 ORERSIHERS 2 55479 5 iR
¥ k&' 7 &7 /L (Dynamic Topic Model) X°, ~E w7 Z{RFTHXEOHMIER L, FHx

ROMIRIHT 22N TED. AT, DynamlcTopchodel VT, 21 FER
72 10RO My 7 DEE, T7RbHEANEEZ I~

T, K% ﬁf%%f%”ﬁ?% waﬁﬁ?é ZITO=a—J N Y IE
TME, DBMEREZMHALEZ Ny 7 ET AV THSDH. BERTopic TlE, HHBFRIOES
—h%;%w%nfwé%rw@—of&éan(Dwmam”mm)@ﬂﬁﬁ(%@
ZFAL, B2, My 7Oz BW T, ROTHIRFIED —>TédH % UMAP (Mclnnes
etal, 2018), 7 7 A% VU7 R ThHs HDBSCAN (Campello et al., 2013) Z=F|HT 5.
HDBSCAN ([Z X W i S7e& 7 T A2 —, $bH BEWAIIZIEE L2 HEEDOHEE Y 23 b
Vy s b, WIZ, PEYZICBTL2HBOEBEELZMDIZODOIHFEREL LT, 7T A4
—HAAL, TROL My TEICEORGEOEEE LR T 5 FIETHD Class-based-TF-
IDF (Ozgiir et al., 2005) =HW\2% (GE5).

VI bZ#PS % &, BERT OFFAEFIH L TR B2 Z hizxt LT UMAP IZ X %
WM & 3k A, IS, WOTHEME S 7z~ 7 hUiZxf L C HDBSCAN IZ K527 T A% Y v
TEATHTET, My ZEHET 2L WO T FIEE 2% (GE6). £ LT, Class-based-
TF-IDF (2 XY, £ My 7B 2 HGBEOEEEZFINT 5.

UEDOTATY ZL2MMT 22 LI GEon by 713, BEPLXEOE®REL S
BLEABICESW D THD. ZORD, ERIMNR MYy 7ET L ERR->TED,
AFEEZBNT2RHRTHS.
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5.2.3 DWOHBE

My 7 ET I FHWZHTEY, £F, FRIOLHEE LT, RO O
Abstract 7 ¥ A FZ RIS H LN HDH. T X% A MBI 5 — KR RITLEE & LT
A by TV = ROBRENEFT LNDHDY, AOHIZEBVTE, —RNRA Ly T T—RDAR
T, FFElI U e LIeHINCEIRHAE DR by 7T — RIZOWTHERET 2 03N
borrEZOND GET).

T T, KOHrTlE, —MieA Ny 7T — NITN&, Fre EOENSCEITERA D A
k7D — M:f)b\f%ﬁé‘—?iﬁ&ﬁ%ﬁ’)k. KPR DA Sy 77U —FRDY A M E LT,
USPTO (United States Patent and Trademark Office) @ Stopwords (United States Patent and
Trademark Office, 2020) 35 & TN Sarica and Luo Q021 =M L7=. 72, KO TOA kv
70— ROMBEDFEIEIZIE, Python DN 77— Toh D cleanext 1.1.4 i L7. £ L C,
ANy T — RERELZZOFFFFO Abstract 7 % A k& x4 & L C, BERTopic D34 %
WH L7

%72, BERTopic TORHTIZEBNTIX, EARIZT 74V hORT A= 2HEH LT,
T4 NS DRT A =5 L LTI, FEFIFEET L E LT lall-mpnet-base-v2] Z fiE
T\ %. lall-mpnet-base-v2] (ZFHRICHRFH 2 23 2 K, MEOEWET L ThDHID, K

IHTCE DT, MEOEWIITREREZGL 2 &2 HRE LT, FHRiFEE7 /L& LT lall-
mpnet-base-v2| ZEHH L7=.

HIZ, FE Y Z I EN D HEEOZERMEICET 2 /37 A —% Th 5 [diversity] (2D
TiE, ZERGHEOMPAREL 0D L 5IC, RbEWE, T72b5 1.0 ZRELL. %
7o, Ny 7 OEOREHIZHT- - TUE, BB FEy ZEPHEE SN HDRELFIH L.

5.3 HREEE

5.3.1 FEYIETILODHIER

=a—J N My 7 ET MR DI ORER, %2ﬂ@bb5y7ﬁ%&énk.kf
Y I M OFERIZONT, £ S5-1ITRT. AEIZBWNTE, EEEOSWIE v 71T
FIRETH-0IZ, TORE Y 7T ﬁéht%ﬁ#@@%whm100®btyamﬁ
HT%. £72, 2 b 10oD FE Y ZI2OWT, FREND FE y 71281 5K
PR A N L2 R AR 52 10T
KO DOZ NI E Y7 THDH FE Y27 IDL L, [ FLAASD/S—LT 74N
—@ﬂﬁj:%#é%@f%ék%i%h,2%9K%ﬂ#ﬁ@%nbey7f@élm
, TRHEICB T 4Ry M IZBET200THD EHEREIND. 3% HURRICRRF 5
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DENFE 7 ZIEICR TV &, ID3 11X, =240 —F v = )LDt (charcoal) (B
TLHEN), ID4 1L, IN—=LT7 7 A NR—=ZFRH L7 Zv), ID5 1%, 207 45—
R 28072 E~OFIH |, 1D6 X, TPOME (Palm Oil Mill Effluent) (Z%f9 % QLEECHT
T2 A7 A, IDTIE, [R=LT7 74 RN=%2FH LT 2—X/Ny N, ID81E [HE
{t. (saccharification) 7¢ & D/3A A~ ZZBEMRT B Hdlv), ID9 1E, T/3—LA7 7 A N—%F
ML7=71V—"Fr], IDI0IE, [Z235E (EFB) OV 7B T 2810 ICBT5HD0TH
Hé, TRENMEINDIERE RS2

AROFTHRE R BIE, e > 7 ID8 @ [k (saccharification) ], FE w27 ID23 @ [ 7
= (lignin) | 72 &, FUNAA T~ AFEENTH->TH, ZOHEAMFENSHIO FE
7L LTHIHENTWD Z LR TE 5.

£5-1 FEYILIOER

Topic ID  Count Words in topic
1 174  mattress_palm_arranged_spring_discloses_fibers_advantages_two_lower_permeability
2 93 vegetation_slope_net_floating_base_structure_jpo_copyright_palm_solved
3 70 charcoal pks_palm_activated_heat_shells_kernel solid_process_parts
4 57 brush_end_utility_palm_connected_part_fibers_fixedly_lower_box
5 53 parts_filtering_air_material_ active_added_cover_tree_tail_desulfurization
6 50 tank_system_pome_palm_phase_first_treating_bod_ss_biomass
7 43 pad_care_utility_layers_sweat_shoes_natural middle_made_edge
8 39 saccharification_solution_using_enzymes_sap_oil_produce_tropical_arabinose_palm
9 39 plate_mixed_strength_compression_curable_fabric_woody_solution_permeability_vegetable
10 37 step_pulping_empty_performing_raw_article_dehydration_used_non_efb
11 33 chinese_palm_moxibustion_effects_relates_disease_traditional_prickly_antioxidant_comprising
12 32 palm_veneer_wd_components_board_direction_length_predetermined_drying compressed
13 30 tank_device_annular_pool channel pannier_filtration_arranged_percent_top
14 29 decomposition_mounted_blade_palm_feed_rollers_two_transmission_sheet_upper
15 29 fertilizer_ash_waste_ratio_bio_slow_subtils_liquid_palm_nuisanceless
16 24 fiberboard_palm_felt_manufacturing_opt_mixture_hot_blank_average_constituent
17 24 bunches_biodiesel_efb_empty_byproduct_step_guineensis_palm_using_vscfa
18 23 molding_200_palm_wt_stability_using_ball_song_biodegradable_ozone
19 19 parts_bran_crucian_carp_protein_20_kernel_wt_feeds__added
20 16 toothed_racks_plurality_swing_end_palm_fiber_suction_pin_discloses
21 14 pke_dilute_dregs_palm_followed_exchange_yeast_comprising_using_factors
22 12 ascon_cement_course_biomass_content__reducing_palm_nano_new_opba
23 12 lignin_step_extractor_disclosed_residue_products_degradation_obtain_high_delignified
24 11 process_caffeoylshikimic_properties_products_solvents_derivatives_dioxide_anti_carotenoids_example
25 11 parts_insulation_weight_10_pulp_agent_ether_door_proof_adhesive

HIF) AT id 3 & 0 S8 VERR.

1) RFPOHFEOWONE, ZE2NEIZ -TF-IDF A2 7 RNEW b O & ii#i L.

#F:2)Count (X, D M ZIZEIV Y CTONTFFFOERT.

FE 3 IR 25O My 7 OIS, FEED N ZICHGEISN o iR E LD £ 0
] Oy I RHFEEL TS, [Zoft] & LT, 248 thofsFN I L.
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®5-2 EM10 FEYYIZHEITERKRFHOER

Topic

D Title of Representative Patent for each topic Patent Number Waste Material Technology Categorization
1 Multifunctional natural material bed mattress CN201234775Y palm fiber Mattress/cushion
2 Vegetation unit JP2000328573A palm fiber Cultivation structure
Palm ki 1 shell ch: 1 producti thod and
3 aim kernel shell charcoal production method an MY149639A palm kernel shells  Charcoal
apparatus
4 Method for embedding twisted brush head CN102138728A palm fiber Other consumer products
5 Palm tree bark adsorbent with good desorption CN104174387A palm bark Adsorbent (e.g. activated
property carbon)
Waste treat t tus f 1 luabl
6 aste trea men appara us OF Fecovering valua e' JP2008023514A waste water Waste water treatment
substance without discharging waste water to outside
7 Palm fiber shoe pad CN202364948U palm fiber Mattress/cushion
s Re@qval of inh?b?tors of mic?gbial fermentation from W02011163620A1 biomass, general Biomass fermentation product
inhibitor-containing compositions (ethanol, sugar, etc...)
Plate-like bod 1ded bod d fact
9 aterize body or moided body and manufacture JPH10296707A palm fiber Mattress/cushion
thereof
10 Stock preparation method before paper pulp making CN101498109A empty fruit bunches Paper making

from oil palm empty fruit bunch (EFB)

HAT) oTiE R E L OV WIPOQ016)D T — % &~ FOIFHIZH & SV THEEFERK.
H:1D) by 7 IDUSAOIEEE, WIPO (2016) T—4% &y &SR LT3,

K51 LERB2ICHOVWTERT DL, TRLENLD FE Y ZIZHOWT, £O My ZIZE
FNTWDHGED, REWRFEFFOMEL RT D Lo TS Z LA ERERS. FRiZ,
D2 W =587 7 A X—OFHIZE L TIE, My Z ID7 DX 5IZ lshoe pad]
DX BRFEMRBER S ETIRA OGN TND Z &b nb.

F72, K551, £ My ZICHEENLFHE L. T—F &y NI EEA TN DK~
DEFFFNET 2BREFEOMBON T TV —DHFEUZ SV TEE L7zt — b~ v TORER 2R
ER 56 bt — vy 7B T L L, TNEND MY ZITONT, —DDFEEMM
B2 Ce <, BEOBEFEMMEHIBEE L TWA Z ENHRTESH. ZUE, Y2
1T, FEFAAEOBERHRZMENS ORETH L7280, & My 7 ONFL, —DODOBREEY
MEBHIBR > TWRNWZ L ERBTD2HDTHDLEBEZI LS.

FriZ, Py 7 ID6ICERT DL, REMRFFFLIY o> T L BEFEWHE (Waste
Material) 2% [waste water] &72>TWHDIZ%FL, &B— b~ 7 OHFTiZ POME 23
Lo TNDHIENDND.
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Topicl 1 1 1 160
Topic2-82 1 311(1 4 140
Topic3- 9 2 1243 |14 16
120
Topic4- 56 1
g Topics- 32 9 1|4 100
° Topic- 1 1 35 1 462 - 80
Topic7- 41 1 1 - 60
Topic8- 2 6123 24 - 40
Topic9- 39
-20
Topicl0- 14 3 122 (1)1 4
Ly o ¥ o~ = —~ 0 5 .<I: — é
2 s e s 2eagdf s
= 5 o @ W w g £ 3 s € 2 =
E g E v EE 5 v 5 & g ©°
s = E® 2 % = 2 ¥ & . &
= c o w0
e 8 ® 2 ¢ & § 5 © 2 m
a c L 9 - T =
> = [«}]
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= <] = ] 9
E = & ¥ <
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§ E
(]
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Waste Material

HAT) s RE X X WIPO(2016)DT —# &~ hOERICH &SV TEHERL.

FE 1) MU R Yy 7O TH Y, ML WIPO 7 —# RlOBEFEM N T TV — D558
BERLTND.

A2 Mo by 73ESITEK 5-1 O TopicID LILBLIZHDOTHS.

5-5 FEVIRBEEREEMAT I —ICE DV EHFROE—+T YT

532 BRI LEYIETILONTHR

51T, X 5-6 12, 1995 FFEn 5 2015 A E CTOMMICKIT 24 My 7128 £ DFET
HEORA ETEE 7 7 7 257, £7, 2EOEME LT, RN—L7 74 13—D~v v
FLUAOFIFICET S FE v, b5 MYy 2 IDI AN TROBEICENThHRbE
WEIEZHDTEY, Sl EZE LT, HICERORFNAR SN TN D Z &3l
Ed. £72, 1995 4005 2005 FEEOHMIC OV T, B w7 ID2, T7abbRlEIcE
T HREA T Y MICEHR T DRSNS o 1208, T DBITOWTIE, o by 7 3
MU=, BAENICH D Z LB MERERS. £ LT, 2010 FFUICAD, hE v 27 ID3,
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ID5S AL CWAEANRRLNS. 2F 0, [DW—Ah—%/L =/ (PKS) DRAIZE
T HHA) 0, 12807 4 N —IZBET 285072 E~OFIH ] & v 7= O HABH T 23 A
TWAHZERHEEINS.

150-

Topic
100- || Topict
. Topic2
. Topic3
. Topic4
|| Topics
. Topicé
. Topic7
. Topic8
. Topic9

Topic10

Counts

50-

1995 2000 2005 2010
PublicationYear

HAT) b & v 38 1B,
) BERIIDATICE T 20EN0E, 10 KR E L TRE L.
#H:2) WA My 7 EFIEE 51O TopiclD LH-BELIZHDOTHS.

M5-6 HEEVIICHBINE-BHHBOEELOBALITEERI ST

5.3.3 EE

WIPO (2016) OF —4 & v M SN TV D EEEFO M EICBE T o EH L, A%y
FroemiEanz by 7 ONEE T 5L, KofrciiEanz by 7i%, Lo
WEIR M ERM L b DO THDHEWRZAD T ENHKD. FICEHETHIHE LT,
“saccharification (§f{k)” ZEIF B 5. “saccharification CHE(L)” 1%, &5 AV AA A~
AT D EE R HNTTH DAY (Robak and Balcerek 2018), = 9 L7=HAMIZBET DA 72
FHIZOWTh, KON TCIFIEA D Z ENARETH 7=, LIci> T, /S— AMDFEHEY
WL TH. FERMABOFEM DDA S LD AR A A~ 2T T 2 BB 3
ATWD Z EWMRBREI NIz, N—=LEANA AT 0 — B OEBERFUENC 72 5 ATREMED N FE
SN TLHRMICH D5 (Tanetal2009), ASHIZEBNTS, /A A~ ZBEE B OB
DHEALTND Z LR ST,
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UED XD ARG O 4R HER SN — T, Y ZofofRIcBy L, 3
— 20l & IBARMEOE Y, FrEFICHEE T 2 M HEA S K HIH S TV D 2 & bR R
L. LIEENRoT, GIioELZN ESEHMNERH DL Z ENRBINT. RoWrcix, %
TR CHER SNIFFFICHA DA by 7T — REFIA LS, kR DIE, ofrst
%, T7bb, I TIEN—LMOBEEWLIEEINICREDA by 7T — RE(ERT D44
BN D Z LRSI,

5.4 HmESRDRE

RETIX, =L WAEFEITFE D FEEMICEET 2R EH O Abstract (IZxf LT, ==2—7
NENE Y BT NAERCE N EEA Uz, T OREE, TERO B E IR Liz<
WEEZ BN DETOMNRANEAEIZOWT, #HIBFRETH D Z L AVR S DR N
Boni. BEMZREIE LT, F2MHRA FvAF i EWoTo X 97, BIEORFFOLE
WMr EafEiET 5 2 LK. Zo/RRIE, AottoEAOREEZRTbOTHD L
XD ENHKRED.

WiZ, SEOSHFEREND, HAROEN A=A T 7 A4 N—ICHT RS- SN D —
FC, REAMMNPKE <, WHEOLEMENE VD POME (ZB 2 BT OBRENH £ 0 #
BLTHWRVWEIZONWTHLH LD THBEINLOIMBENELNTZ. 20X RO
OB ERET 5 2 L ~OFMRIL, AFEOLSZORETHA .

7z, FEMRETE, ANTORENRERT — % BORTEFRICONTTY e —F
ARECH L IZHONTH, AONMOEBERFE THL LEZXLND. £DO—FT, ik
FEIZ DWW TIERIZ U E O SR MM HERE X 7=, im0 Tk, BEF ORI TH 5 IPC
LMY IETNAEID L LI THAGDOE D 2 ENAH%OME L LTET LS.
T, RKETEHOWHERE LTI5FEETOT—F 1y FEFIH LR, R—2AiloRE
BRI BT 283013, T I b ER AT TR Y, 2 OHEM IR SR H 5.
L7eoT, S%OMEE LT, 2015 FLUBRORFHERZIE L, oirad K0 IRWHIFIC
JEET D2 ENETFEND.

D) AETIHYOHE - TWDHHKBFEREY OFEAMIT-OVTIX, World Intellectual Property
Organization (2016) (ZZNZILIHANFERHM SN TWND 72D, £H L 2B I V.
T/, BEEDHOYEHE L L TiX POME (Palm oil mill effluent) 235t %<, World
Intellectual Property Organization (2016) (Z38WTIX, /N—AMAE 1 M AEET LT E
\ZK 1 R @ EFB (Empty fruit bunches) &, 3 k1 POME 2354275 & il S
nTWn5,

71 2) WIPO (2016) 7 —# & v M, 201549 H 28 BIZHEE S NT=728, 2015 FFED
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FERFIZBE T 27 — 2 ICOWTIIFEOBILI TONETH D RICHEBETOIVLERH 5.
7t 3) https://github.com/MaartenGr/BERTopic 7> b AEFHI L O 6 EIZBWTHWZY —/L
BERTopic 23FIHAIRETH 5. 7233, ARED /3T Tld ver0.10.0 ZFIH L 7-.

it 4) BERT [T R FRIFEH €T VAR T 252 TH 0, BIGREACCHE 2 725 i+
ECEiM 257720, IR<IEHEND X 91272 -7, BERTopic b FHIFEHET L
ERALTRZ MLEEHRL TN,

71 5) TF-IDF [ ZHGEDOBEEE 2 HEEDO—~>TH Y, Term Frequency (FFEHIIMEE) &
Inverse Document Frequency (WiSCEHE) Z 2T &b THIT 5. Class-based-TF-
IDF /% b &> 7 Z &2 TF-IDF 5T 5.

i 6) I TIHMEENARFAEZEATND D, S Z L ICHERPEBT 5 AICER S
72,

i) Ay T U=, BEREDOLEICEWDTRHICER R R WEEER E 2R LT
BY, TR A =20 7BV TERET OSLEOH L HFREE LTHMLND. A
TOHMRIBIIFFFERICEATATIA N TH LD, — A Ny 7T — R
TR, FFFEHE Vo T HINCFIZHADA Ny 7TV — RIZOWTHRET L 43
Nd5b.
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F6E HELEXEICHKITAHEBEYT SFHED LRSI

6.1 IZL®HIC

ARETIL, Fitrlie e BRREEICEAD o RE L LT, Il (Obesity) 280 EiF 5 GE1).
HREEE RPEST L, FPATLET 7Y 07 U7 2RO, BRENNGELZ R E LT,
TEFUZITRTZAEE &\ o 7o KO ISl R R EHEIS R Tuieny MBPERIRFR R AR
ML TWDE—FT, BRI IR D BAEEORY b4 U S REEICED
L AMENBEEN L TBY, 25 LEMEORER & LT, Bibd DWW IZiEAE

(Overweight) 2T 55, JEIEZ < OEEEICB W THBEE 2> TV 525, KT,
HEERKE TITRA et E e > TV 5.

Z LT, BB 2 MBIEECKAHESRFE O b O TIER <, AARICEWTHITERER
Voo 5. N OTHERNZ PFC #EHlE (GE2) ThdEINTWARDEAERT,
Bt D @ ERRE R > TROBCKHENER L, SFE - & o7 OBFENRHFLE R
0, BIEICE D ETIZ PFC ABILROMIEKENDS ORBENHER IND L O I/hoTz.
BUED BAOLR A 1 HSRIBORERR I E & e L TRWEIS T E > TV D28, BOBCK
b3 DX, S%OEWEA R OHEME TSNS, Rl et 2 e+ 2 LT, Ax
OREFEIZRA 72 B % 5.2 TV D IS RE~OXSIZEaBE Th 5. HARTASRAE LSS IR
WREA~O R ZETT 5 LTI, BRICEZBOEMA A 22 2 LESKE ORI E S
T HZEDREHTHASD.

L7=D-> T, AETIE, B2 REE L T D KE & RETOFRMSELE 2 D
B, BT 2 HESBALOFEEZ TS, THFRART—ZOHFTE, KFELlx L
ZACT DRI L Z Rk L2 BA TH DR FIL, TFA M A =0 7B T2 EHE
RGO —D>TH Y, tEBFRSFTIILITLITHVWON S, HEIC Tk~ 72 iEHE
FHHRE LT SRR A Z A VINMFAET D05, Aakfgmid <, FfEE - #haSiE HER W
ESNDFENL, 7 AV T 4 R R= LT, FRR R IC B W T H T &
DT ENRZ.

IAVT A _==DOREFIE LT, ARTOHGRE L THNTWSEED The
Guardian #&<"K[E D The New York Times #% (UL, The I3EHE) N2 T b, ics,
The Times <> Le Monde 3 HI 6T WA, £95 L7e 7 F VT 4 ~— "—% 3 5 KkEE
FJOEEP LB L TEA L TWLIRZDCHMEE LT, BMEMAFEET LS. ERE, Flx
TRE B O E L b E - T, HEEE KEICBWTRIFIZEN RS WRE L S
5 (Oommen and Anderson, 2008; Wang et al., 2011). F7-, HrFeEF 2 520G
EWV ) RN EHEET O L ZEER SN TH Y, Riesetal. (2011) 1 IKkE, 714,
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PeE &) = ENCB T DB BT D BOROHuE 2 5341 L T % . Hilton et al. (2012)
%, EEO 7 HO0HFIRKERIRIZ, BT 2 80EOHER A LT\ 5. i, Nimegeer
etal. (2019) 13, HEOEKEOHBZEHM & LT, REEBICERAZETTHS. Wih
HEBOFEEOFLFEEZ oM xtg & LT 523, Grounded Theory (2 & 5 = — R{EIZHAD W
THEY, 7F A2 MIBICREWN KL NPBREE LTET NS, BT, HHERED—
EMMAERGE LTS I EbI@mT 208, FERINCE D FE v 7 OB E NI H0HT &
NTORVRBRETH S D .

6.2 A&
6.2.1 7—4

KRETOSMRGE LTRY BT o8 FE LT, fndo@mby, EERIC AR
WD AN T 4 _X—=X—=L LT b D EEH T Guardian & K[E H FIHE New York
Times & L7-. Wik & &ICHFTRFEAHRMEE L TV D APL 2572 2 & T, Bl ET —
X DEFFINAIHE & 72> TV 5 (The Guadian, 2021; The New York Times, 2021)

F6-1IIRENDHEY, FHHEFELFET — X IERFLEUINEENTE LT, ZORLFED
) & I D Abstract <° Trail Text N3 £ TCWDH. £ 2T, BEEMICEET S FICERE
WCTHWD, “obesity” 23Z A5 D Abstract X° Trail Text HIZE N D FLFICTHT OXI G %
Kotz HITHRT —Z DFEMICHONTIE, F6-1 K L@ L7225,

£6-1 PWT—FDOHE

HH The Guardian The New York Times
pSE-2: | 199941 H ~20204-12H
B — eHT Y —
%57 % A~ Headline « TrailText  Headline * Abstract
pOE e CHZ Obesity % & T e 50 5
SR 1619 1266

HIAT) BUST —Z12b & SWTEEER.
1) OTeg & L0 EL, Headline & % VW EFEEMEE (TrailText -
Abstract) D072 < LB 8B BT Obesity # EATEREFTH S.

6.22 —a—3SILFEYIETIL

AREIZBWTIE, 5 5 mEFEERIC, Py ZETVIEDY —/ & LT, BERTopic
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(Gootendoast 2020; Gootendoast, 2022) Z A\ 7= (G£3). KBEDO S TIX, SrE MTE
BICRETHAMEDH HNNAN—IRTFG RA—ZOREICOWVWTE, 2Hb6HHE S5 =EEELL,
%ﬁ%:77¢»%@ﬁ%%mk<ﬁ®.

6.2.3 DHOHME

AREEDS3HTTlE, BERTopic TIIERGELR DT OPTY, 77 A58, vy 7 EHOHEM
EGES) oRM, BRIINE Yy 7TV 72D, 22 TO7 7 250580, o7 —
B ANNTLHRERT, FFFa A, T2RDBARSI TIEAFETE, BEDH L OHH
HTHDLDONET I E LTERADMBEEZIRLTND. 207 T AG5HEITH ZEI2LD,
MY 7 BT NAOHRERIZEB VT, Guardian & New York Times DD & H 5D b E
7 ELTRT LD, KN ERS. 77 A5 T, Guardian & New York Times &
WD RO T AL EFRRFISMN G L, SHRERO ey ZHiICRE T, WO K] 2 w]
REL L7z,

ZLTC, Py IZHOBEEEDCRIE, RO TIE, FICERRIFHICKIT 5
WHEOEWRE Yy 7 OREZ AN E LTRIAT S, My 7HOBEBEX, Zo0R2R5
FrEICB VW TIEEEOm W M E Yy 7 Ol AZ AR E LTHWS

ZLT, BRINME Y 7 ET Y 73842 D MYy 72T DM X 2B 2 0
THILENARETHD. DFV, A—FEyZ7ICBNT, 20O My 7 OHFEOEIICH
WT, FERFIZ S LICLTEY ZENAREE 5. RO TIE, KRIINE Yy 7ETVE
WHT D Z kD, (ML 21 ERICEL BT Tu—F35.

6.3 HMREBSE

6.3.1 V3RARHEE MEYIMBELE

JEIR DFRE CTHMT A FEhE L7ofE R, 53 O ME w7 it E 7. AR TIE, 53 O MY
7 BEITER UT, FHEEICESEHEEEORW My 7 ICEm A RET 5 GE6). £,
HEMEE (Frequency) EAZ 20 D hE v ZIZEHL GET), THHD T T ANHEDRE R
IZDOWTE 6-2 12737,

ZLTC K61iE, b ey 7REDEEELZ e — b~y LLTRLEZBDT
bbH. TNOLORREND, B M THY 2o b, FREOS WM Yy 7 B3FELT
WHZEDHEREND.
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£6-2 FEYIETIICIEDIIRDEORER
w7 =S RAE T ]
0 sugar_drinks_sugary_cocacola Guardian
1 fat_blame_weight_stigma NewYorkTimes
2 fat_eating_duchess_shriver Guardian
3 drug_gene_genetic_pill Guardian
4 pupils_sport_childhood_children Guardian
5 schools_milk_vending_lunch NewYorkTimes
6 uk_nhs_years_obese Guardian
7 genes_fat_brain_hormone NewYorkTimes
8 diabetes_disease_dementia_insulin NewYorkTimes
9 ads_food_ofcom_watchdog Guardian
10 food_americans_kfc_eating NewYorkTimes
11 soda_tax_bloomberg_mayor NewYorkTimes
12 smoking_government_nhs_alcohol Guardian
13 children_kids_child_parents NewYorkTimes
14 cancer_cancers_smoking_breast Guardian
15 birth_babies_pregnancy_breastfed NewYorkTimes
16 cyclists_healthy_cities_buildings Guardian
17 takeaways_schools_takeaway shops Guardian
18 industry_manufactures_asda_advertising Guardian
19 sugery_gastric_disability bariatric Guardian

HIPT) S ATiE R L 0 EFVERL.

1) KPS O ETHEEIL, class-based -TF-IDF OER B WHFE L 72 5.

2 PE Y ZESN 0 0DBIEIC, TRDHESHEFEWIEIZ Frequency D\
cewy 7 &b,

HFREY 7 EBRT DL, BMICE DD LZEREHEE, T7hbbilatyBnr
SN2 EPRERR TE 5. Frequency, T 72bbiaEINHMiLEOHN L) -7 MY
v 7 DIEIZR TN &, BRbEL OFMGEFENBET L Ny 71X, WHEICET S ey 2
Thol.

BRI CHELEOEH N Ry 71220 T, MS5- 1Dk — vy LE£520D7 T AN
DR EZT D L&, 1517 JELIE 0.83) ) T0- 11 CEALLE 0.81)) 13 -7 (JHEELE 0.78) |

413 CEEE074)) T1-2 GHEEE 0.73)) T6 -8 CEIEIE 0.71)1 &9 6 DD & fiE
Mﬁé MRS, GEA ST 5 &, WESOPRICEEST 2 My 70, - v

IZBEHT S FE v 70, HUEOERWNLO L LTSN Z ERbnD
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0 51011171 2 3 6 7 8 1419 4 1315 9 121618

0_sugar

5 _schools
10_food
11 soda
17 _takeaways

1 fat
2_fat

3 drug
6_uk
7_genes

8 _diabeats
14 cancer
19 sugary
4 pupils

13 _children
15 birth
9_ads 00 52
12 smoking
16 _cyclists
18_industry

0.00 0.40 0.55 0.70 0.85 1.00
Similarity score | i ] o

HIAT) ATt & 0 EF1ER.
Ft : 1) Frequency @ 720 FE v 7 OFELEZEH L TV 5.
7 @ 2) Similarity Score I% b &> 7 o> = LSELLEE & 2R T,

B6e-1 #SHHEM20 FEVIRBOELUEE— Ty T

6.3.2 BKRICEVIETY VT EZMBLE

ZIZT, BMEMO ey 7R CHEUEN 0.8 #A Tz 1011 KON [5 17 (MR
YT, 1999 205 2020 0 21 FRHICHE 5 HBBE OHERIZE T 2RR5 'y 7 F
FY T ORERE, ¥ 6-21RT. HIZ, MYy I NOERIHEBZHEZRT 5720, # 5-
312, FEwZ0E FEYZ 111225V, KEFAIZEIT D class-based-TF-IDF O &> -
THEEZ TR, R63DMENDL, M7 01F “sugar” IZEHET LS Y7 THDHZ &
F—HLOSOb, HREATEEEOEGWVEGENZELL TWVD Z LEAHRLKS. My
11 HEEEIZ, “soda” LIAMOBGEIIE Y ZD AR OND. FIZ, WHFITIT “tax” A3LE L

61



THGELTVWDLZ G, ZAHLD My 71X, “sugar” BLW “soda” ICTE2H D “tax”
BT DM LOHB N KM I b 0 & LTRSS, F72, WiZFOME v 7
EENDME A2 OHFEN “tax “ZBRE, ITEAENBRDINEEET DL, 22 TOHELME
%, HMICHFEA R L7272 T OB TR, EWEZEEX BN TH D 2 & D3R

shn GES).

30-
>
O
5
o 204
o
[}
_
[T
10+
0_

T T T T T
2000 2005 2010 2015 2020

Global Topic Representation —o— 5_schools_milk_vending_lunch
—@— 0_sugar_drinks_sugary_cocacola
—®— 17_takeaways_schools_takeaway_shops
—O— 11_soda_tax_bloomberg_mayor

ﬁfﬁ) TR S L 0 EFER.

) BARZHEO N Yy Z7I2BWT, 3t VHEEED 0.8 Ll EDST &R

#t : 2) Global Topic Representation (%, 4=if#]% i# L T class-based-TF-IDF O &\ HEEE KT .
7t : 3) Frequency 13D My Z I I N EF K E~T.

it 4) RERINDXA31E 20 pEI DT, BRFRUTHEE L IZLFT L —E LR,

K6-2 HBRIFEVYIETYUVIDER
6.3.3 WHEHR - V—SIBOBRBLEOMBERLEDES

OFTREREREGT DL, Py [0-11) 1%, WHEBIH L VLY —FBUBET S b E Y
IJTHHEEZEALND. ZITC, INOLOWHERICET S My Z7IZHTHRRS M E Y
VEFV T ORERE, EROWEBOBIN & DRAEXS.

7, FETRRBIHASNEON, 0184 (WorldBank,2020) THB. FE'>7 0
D HBUFE D38 < 72 - 72 2016 FEI, WHEBUEA DR EL TV LRSS,
ZLT, FEYZ 1102012 F6IE, MRRIZITE ENLTORY “reject” NEENTND
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23, 2012 FFElE =2 — 3 — 7 N CTOMPERRE AN LR Th 5. L, HEBBHEIX
m <7<, 272 < &% New York Times 72 b JL7- SRR LI < o 72 b O L HEZ S
5. —HT, FE w7 01 Guardian ® 'y 7 Tl HBBENE <, 2006 &)
SlEEXLND.

UL, ROHTRERTIX, BREIRIZ O 24SMB L OHERIZOWT, f b I E DFRE 4
DRWMAERLTNDEEZRLRALHFBEAZMET 52 LICLY, BRBENCRRZIEET S
ZENHRETHLEANRINTLEFZS.

£6-3 BHAICEITHrEYY0-11 OEEEE

5 TopicO_ Topicll _
(The Guardian) (The New York Times)

1 - -
2 - -
3 - -
4 - -
5 tax, kraft, foods, fatties, dronks -
6 sugar, colas, confectionary, lemonade, frosties smoking, ban, article, soda, tax
7 pedantic, chocolate, alcohol, sugar, drinks -
8 - -
9 pepsi, sweeteners, sweetener, sugar, water -
10 sugary, sugar, mangold, tax, nhs tax, drinks, paterson, governor, sugary
11 foods, sweet, sugar, healthier, fat soda, stamps, sodas, sugared, tax
12 drinks, sugar, alcohol, tax, liver stamps, mayor, soda, bloomberg, reject
13 sugar, tax, cocacolas, cocacola, milk, bloomberg, mayor, sugary, soda, tax
14 sugar, tax, sugary, cokes, fruit mexico, tax, soda, sugary, bloomberg
15 sugar, cocacola, sugary, teaspoons, fizzy oyster, calif, berkelsy, soda, economy
16 sugar, tax, drinks, sugary, soft -
17 sugar, drinks, sugary, confectionery, drink soda, convicted, sugary, tax, spress
18 sugar, tax, sugary, snacks, confectionery -
19 sugar, drinks, sugary, taxing, sweets pediatrics, curbs, soda, taxes, sugary
20 supermarkets, unhealthy, chiles, foodstaffs, sugar -

HIFT) it i & 0 R
) ML, TORERTIIZD Py ZIET SRENARE SN0l 2 & 2RT.
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6.3.4 EE

AFTIE, sz by 7 oRRE, TEOF RORBRRELZ TLICERT D, K6-

QICFLH SN TWVWDHEK Py 7V OFHEHFEEZSHT 5 L, Sstigma” Z30 M v 7 10,
“gene” HHWE “genes” EEIPRE Y7 3 E T E NS L DI, HARBEENESE LT
BY, WENZKT DIEMICEE T 5 22 BE LA SRR E o 72. “stigma”
B C R AR AR THEE S LTSz b o & LTI b, BRIk 2 K[
DT RB RSN Z EDBHFHRD.

S FEy 7%, RESHET L L, REIEmIZEE T L 42r9B0, HEREZ
EWT 5 “diabetes” #5Te My 7 8 O ) REEBMAIE IZ T S f2rEL, £ LT,
“tax” @I by 7 0 DX D7, BRI D5 R~ O SR LI i e, B
o, WETEEEBEENDD EHEIND FE Y7 20, KEORMEELEETLITHA
9 hE Y7 10 728, MEOEFEEZKMIEZ My 71200 THfERIND. Lo
T, RETO My 7o ofERIE, mEO U 572 80, B ~OESHIBE %)

THBLEEZTCNDLZLETBTHHEDEFEZLD.

BT, Z2ETHmLIEOE, HUEOSWIE Yy ZI3FELODL, K 5-1 [TRE
5B, ZARCEBEICEE->TRY, ZoarbY, mEICKIT 2B~
B DOZHES A NAD Z L RHIRD.

6.4 fEmESERORE

ARETIE, FHEELFOLIRTFANT =X T 20 FiEE LT, FrEDRMEIZE
THHEMELEZDOELEZRZ D FIEO DO THIHMERER N N v 7 i &5
A L7, BARMIZIX, Guardian & New York Times &9 — oD 7 4V 7 4 _X— 38— (28BS
LIERI BT DR ARG, B D TR, R OVER R 2 WA O BRI L & BT L
7z

Z LT, RETIIFIC, WHEBBREHEIND Py 7 Z2FITI]Y BT, ZOfEHR
b, HEEOHMLEBE TIZRWINE y 7 OEW®REBEEZ -0 LTAEHATH Y, EIZ, K
FA 2 LEAT DAL ERZTERY, FE My 7 OO ITIZE N TH AT
HHZLER L. LER-T, KETHWEZ M vy 72T 10%, FEOREEE2EE L
TeHTIRAIRE T H Y, Tekio, WRIITET HEZHIBELIZ OV T HRIFEICHE 2 T
HTENDNroT.

KREDOSGHHEGNL, LR THOTLHELE VI RONTFRFELZHN LD THY, ok
RIS ETHHBE NI 74 VX —FHBLIFERTH L. WEOHESHBELARARIC
2 D720121F, SHREFHELEICRD 2 L7, MOBANLILET HIMNERDH L TH
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A9, LTEN-T, 5%0OM5EE LT, BlZIZBREEe SNSIZIAITAZ LT, L0 EM
BI72 T ~DYEEZ R E LT\,

7+ 1) WHO IZ L 5 EF TIL, Obesity /T BMI (Body Mass Index : "7 ¢~ AF5%0) 2330 %
BAZT2IREETH Y, Overweight X BMI 28 25 LA EDIREEA R T, Wbk A D FEHE
LD,

it 2) PFC ZAEILRIX, = R5FEFE TH D Protein, Fat, Carbohydtare ® 3 DD /NT L A%
f Lad . BRAHAYZR PFC BARLLLR (L, PIF:C=13:25:62 (%) &L I THY, HARDY
YRy 72 PRC VR ERIT, 1980 AR Tl IEKHEIZI W SR & 72 > Tz

it 3) RED55HTTIL, BERTopic ver0.8.1 ZF|H L7-.

A NANR=RIRA=ZIEETHRET 20, T I TENRT A—FRED R LM Z HRGE
THOMEIDRENT-D, 774 b Lz, 2238, 8 5 B EFER, FRiFEET LOA,
T 74N FTHERLS, "NANT 4= ZARETNLELTHMINLTND

[paraphrase-mpnet-base-v2 | % &7 L7=.

5 My IRITEOEPEX, &Ry 7, TRhbLZE I ITIAZ—IIBITSE hadg
K (centroid) O~ FAREILD aH 1 CFEPEIC LV EE SIS, Angelov (2020)
DR LT- Top2Vec TILZ DY huaA ROXT L% Topic Vector & L TEF LT
W5,

7t 6) BERTopic (Z351F % Frequency 13%5% M By Z X I Fx o XA v Mz,
LMo T, RO W TIERE M E BT 5. AKF TlL Frequency % HBUHE &
55,

i+ 7) BERTopic ® hE v 7 ET/VTlE, M7 &L THEINLEN-TZ TZOM) %2 —
LI FE Yy 7 SFET 20, TAUTED TVRL.

8 FEwZ [0-11) IZBTF 25 “sugar” & “soda” IFHHFETH D 7236 > 7 OFF
PLEREWE D12, MEy 7 ORELBUE & HEEO MBS & OBIMRITNLT L b E#EN T
X720,
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FTE FREHEBRICHT IHEEDRMNEE

1.1 IZLC®I

PRt il RE RS 2 LTS BT, Ax OREEDHENR, T 720 bREFEMNZRBRED
WELERE LS. FOoETIIZE) LIBENRABREOHELE#ET S MYy 72 LT
e 2B B 7273, AETIE, Ax ORBEHEEZHEST 272D RMEART 57200
HIE T DI EERERMHIEICEREZ Y TS, T LT, (RIEEERHIEOH DS & H#
ETDHERICEE L 202, REEERENITHT DHEZTMIOVWT, T7FA vl =07
DFEEHNLZ LKy, #6875,

RIEFERE R ML, BMAAE L TV D IEFEZNR & FERE R R L L TORMERERT
RATLHETH D, DBENZ, 1991 FICREITKT D @EFERE R R 2 Fr e Ol & n il
FE & UCHAT L, RSB B RS RE R R Ol LI B W\ CHe BRI 2 B & 7= L7z (3
K, 2005). ZDT%, 2001 FFEITHEAT & 72 o T RBEHEER L, £ LT 2015 4E0 BT 2 I BilAR
SN HREER TR &, AR EOIE RN EA TE .

EE LS ER L, ERENMBAENR L TWABEICH-> TE, EREOHE, 0T
TEROMBEEIIREORETH Y, REMEICET 5 L S D REFER M S 1%
FNIREWV. Lo T, EHROBEHEEZX L7010, REFERERMOILTE A2 ED,
FIEZDRONGERA L T ZERRODOLNTWDIRIICH D, 2% 0, HIEEEICLD
TG RBIERIE, 2N b EELSDLLEEZXDLTHA . 2015 FREET, FEEREHA
i D THSHEITR 6400 B & svd (ILHE D, 2017). HEEMER RSB S 72BHET
X, REFERE RN TTISGO R R 2 IRV S ORI H D (G, 2017). (REEFEEEETR
IRMIZET2FERO—FEFTHHD, 5 LeBMICET 5 FRIT eI K E 220
ZEHTEY, BMEREHEBEFITHICET 22 OEITHEREARERLNLTWS (K
%, 2016). BEREMEFR REMICOWTIE, BHES (2019) 1T X DHREMEFRREFZICEET 214
B TR 2 0N LIRFZESR, M (2018) 12 L DHEREMFORBF RIS T DB E O XILE
BEIZOWTOMWRENFIELTWD. flcd, JAHE (2011) 1%, fFFERERASLN G776
TIHEFOBEEITE~OEBEIZONVWTHLE TS, 20X HIT, FRVE 2 DHEEE O
BATE~OZEIZ OV TIXIM B OFZEBETRBUH 5.

fin )7, WEAMEEICALTODOFELE LT, B4, 77 7HmicEk Sy NU—2 4%
ik a7 7o —Fn3E Ao TEY, RSB TIEHIALTWDS., ~—F 7 4 7%
BCUX, fuR (2014) B~—0 7 4 U TBIRICEIT D3 v U — 7 S OTE A FTREMEIC D
WTHRATEFIZIRY EFRmUTEY, E0bITEEMBEETIE, LA vazidfl Lt
THEE OBFREE I OWTR Y MU — 7 8% W THaE L7254 (FRIE, 2019) <°, Yano
etal. (2018) (2 X DVHEE DA ZOBIEIZK L TRy MU —27 58 & HO 7o =4I H
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FIET 5.
UboBEFEZIT T, KETHE, EROBEEELZXD FCTHERERERZ R T LEZ 4
LN DR REMIZOWT, HAFRAOMEN O EIT). Z 2 COHBEERME
I, RERERERLICOWVTHEEN E I Vo mHISREZRNW TS ONEIET. RIEHKHE
BT DIHEFERMICER Lo e LT, BIEOREERERMNIE, FrERBARME

BEREMER R, £ L OB %k,ﬁULtﬁEﬁﬁEbf%éﬁ@ﬁi6né
%E%Kkofiﬁﬁ’k®ﬁﬁ%?%#m@w%ﬂuﬁék%iét@,ﬁE%M
a4 52 LT , BIAERT 52 ENAMEORETHS. £ LT, £ LICHE
B~ E LT, AWFETIZ2 >OT7 T u—F2iEHT 5. T 12807 7 u—
FL LT, RESRERMIZE TN D 3 DORGEHIE THh 2 FERBHAR N, HMiEERTR
fnds L ORBHRERMIZOWVWT, ZhLIZHT 2HEFEORMEEGoire Ry hU—7
SAEPERTA2Z LICk 0T 5. KIS, 2oBOT7 Fu—FL LT, Zhb 3 HED
N, FRE AN EREREE R R B ICOWT, ZRO OGRS T D & S5
PIRITER L, Wi & ERERNIR & ORI BT D EBRFEZICOVWTHONTT 5. Wi
Wb FELE L TRy N7 0 E2FIHT 22 LT, HBEEZBMO AL EZRARD.

1.2 REHEEBRFIEICHT SHEERM

1.2.1 HRLEH

RIEFERER ML IE, WY RO F CRRINTHEOHENREZRIETLHOTHY,
BRERZN R A 45 2 T DI I U Ze i 2 D T 2 MR o 5 (THES,2014). LA L7 6,
e TE AR A2 5 OFI I SERE-OTH B 8 OBk & FR A L 7 B TIFSE CIE, THEREIC X 2R ER
RS~ OBRAZE A AU 2R A FEERHRE I TEY, 2IREZFEERL TR
FIAZENFEL TS E VI FERNMELN TS (THED, 2014 ; K7 E5, 2015). BERENE

FREBMENRLE LEEICBOTH RO ENE LN TI Y, HIE 2@ gL <
WRWHIHFE DFIEDRHER I TS (THEDL, 2014).

R RE A Sh IS B B I A ORBANC YW IR A RN M T TR Y, JRIE (2011)
X, FEEREARMICELT, REESHEEFROBEITEHICR L CTEORELZ 5 2 TV
HZEEWDLMI L. 2, AH (2011) (IR E RS ORI BE T 5 SR
WZOWTm L TRY, @Y, MLARSHICEW CUIEREBMEOINTENL DD, [H
DWEENVIBERICHSITONDIETEET 7V RBEFNTWVWDH I EEELZ LTV,
iz s, e (2013) 1%, BEREHESOTTE LV b NEREcEfis) (2L T,
Xy MU =T HHC K DB E R 2R ATV D ZOREER, oMoV T,
(FA Ty b BOWREICET 23—V — R L OBAEBREZMHEET D Z LIk
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LTWhEEHLNIL, EoofiE, FEREARLTHICBITLERT T T
HLHZ L Tn5D.

LLEDi@Ey, HEEOBIIZ %LT@%<@H%Wﬁﬁﬁéhfﬁb IR E PR
B AERGEE LI2H 200, (REFERER M EEE T 2 = SOl EafIc x5 5 H&
FHIASOHATIZBE T 2 T I+ 223 T Ty, £ 2T, A58 Tl R 6E
BHl T 2HERRMEZRALNET L2 HNE LT, 77 v RRAMIIH N
BNDHF Y NU—T 5 EFiEE LTERA L. FIZ, HEERAICK L THZRT 7n
—FMNOEET 5720, TXAIDLEZTFORBELZHEARRTIETH DG L,
Xy NU—I G5t byl 7 —F2RET D, KRIE7T 7 — hoRIET X
A K& LT

1.2.2 7H&

1) 77— FOME

AR TOT F A MEFICHWD 7 > 7 — MIREHEER M OSHIE I T 25 2 25
ZbDOTHY, Tk E LT, MHBEETIERON 7Ly b2baillagHL, BIZE
~EFR LT (BT, 2015). 72— O RO SCEER 7-1 0@ Tho.
Trr—bEvsuInhic i s v —Fy PEETHY, REOE=X—1040 A0 D
[B1& 2 157, [FEFEICOWTE, Bath, FinfE, EEHIROR Y 88N 35 I |,
2019 422 A BRI S 7z, BIEH OF G &R AEEIIR 72 1ORTEY TH 5.

R7-1 ZU—FIBT2EMESHEDHRIAX

2 ROBHIEICH T 2HR-OBE 22 THHICEES LS, AITHLRVEEXHESL, BHEZHA
P eREALES Y, (HREE)

BEHEDHEFFIIEC BN D Z L BB EIRILIZIES W TR b, 3L AT r—10D
FrEfR A s WIREMZ D] REDFRNHFATINTVLRMETT, BRI TV DLMRCLZ 2N
COWTEEMNFEZTY, &I EICHAETFRERTFTLTHET,

%‘é%%@ﬁﬁ CRWT, BEEARILICE SV B sE M 2 2R Lo sl T, IRoEnT
S R A IR K OBEREME DARILIC B F- D W2 EAHBH TREE~ B o b o
TR g L, BERERRS L IR Y WREITREOMMNOFATEZ I b0
THEH Y £H A,

— AR MBERERRS (EX I, IRTARY) PRELBLREE . ZOME -
b s EQTDICHIMTE S R T, SIS RILA TR S N R & —EO I
ATEURHERA gt ThIUL, HICEHAR R LR Th, EREDERBIC L - THfedt
BRTTHILENTEET,
HAT) 77— RIS & D& EHER.
1) AWIEOBASIEE L TIER N7 Ly R RV EIH.
it 2) BREICRITD TR &i1%, RT3 ICHEREZ R LIEESHE~ORMEIZE T 2R EHE T
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x7-2 EEFEOFHE L FEHIE

F i RSNG4 Hiy ke RPN
200k ~247y 81 At E 42
257 ~29°F 127 WAL 7 80
304 ~34F 107 B B b 5 398
35 ~39F 101 PR i 5 160
40F ~447F 107 VTS 7 188
45 ~49F 101 HH [ i 47
50F ~54F 113 DUl [] 4 7 29
55 ~59F 95 JUIH Hi 5 9
60} LA | 208

&t 1040 1040

HAT) 7o — FREIC S & D& EEER.
=) BEMEICOWTIEEEERFREZEA TN,
2 BEAFEOH LT 11 THD.

2) BAFIHT OB

J&IE7HT (Sentiment Analysis) (XHASFELHEO I CHRELIZFIETHY, LFEER
DT T ERTT 4 TN WEOBEN O X, FOMMEE HEESCXEIMHGT L2 &
TT7THFAMIAD LN EIGEHEET 5.

AOHT UL GRS ARME O FIE 2 {7 5- U7z B AGERHsEREE 2 IS L, BIE 0 21T
o7 UMD, 2005 ; HILG, 2008). 7ok, BAE T DELED Y — /IO Tl Python 7
ATTVELTHREESN TS oseti ZHW GE1). AOWTOXEDOGEIX, XEIC
BT HREELH O HIEOFMEO GG 4, F U HELHBOFFFEOH THI-TbD L L
o, RYT 4 7L L TCREBESNTOVDIHEICIE 1.0 2511, 3T 47 L L TH->T»
D HEEICIE-1.0 2485 L, EORMEEAFHRE LD, DF D, XEICM G I Db
EOHPIE-1.0= GHlfE) =1.0 & 725, HARGEFFAMENEREICFLHEN BV HEED H 0 3L

EOLE, FHMIMEIX0 &5, Ei, FHMIEOR IV TIE, SEENH D BRI T
DRI A SR STV D

WIZ, LEOWMEOFMEICE T, KT 4T - 22— TN XHTT 4T L) =
BePEDORIE I CFEZ S L. FHIEDS 0.5< GHlE) <1.0 DXEAKRIT 47, -1.0=
(M) <-05 DLEEFX AT 47 L L, -0.5= GHfifi) =052 ==2—hrT 1L L7,

3) Xv NU—Z 450 O
AFTOR Yy 8T —27 05871, BHEOHEBBRICESW TRy N —7 Z2HET 5 Tk
ZRAWS ., HEEOLERRICKESW Ry NU—2 50T, MEEDT T RIBAOREE

PWRZHFELLTHEHINTEY, LlofeiE (2013) OFZEEFR, HIE (2019) |
ANV A a3 677y FEBOEEERINIEL LTEMREF R ENZE S Lix
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v N — 7 SHEROMIEEF L L THET NS . RIFFRICEBWN TS, HEFORIESE
ERADTOOFTELE L TRy NV—I oz HTZ & & L.

HEEOHERBRBREHAL N ETE720120%, 7, F2Em MR LM@Y, XELH
DINHEZIT LU TH DWERIEN 217 5 LE P HDH. Ao Tl 2§$%ﬁ%
9 —)L& LT MeCab Ml L7z (GE2). £L T, Aﬂkﬁéﬂﬁ%@ﬁ%%%ﬂ%ﬂ
J—RERARL, A XEICHTEZEECOWTHEBERICHD LRAT, Fv FU—
IOV EEKR L. 2L T, ROWICHWDEGEDL, EEEOEWLOEMHT 5 2
EARARELT, HEREIELEOBDICRELZ. LT, Xy NU—Z75HTHOY
~w@%éG@m«m0%)%ﬂ%?é:&:i@,%ﬁ-%@ﬁ-ﬁﬂ#%%%éméﬁ
Xy NT—27 ZHE L. B2, siricdizy, Eva7 074 &2EEELT, Vs
DENRO DL T V—E U T HRERFREOE TV THIaIa=T s 2HRH L.

ZLT, Xy U= ORER LGN ZHET2I2H2Y, il L7z CEDKE
D=OOnF, Thbb, ROT7T 47, =a— 87/, XAT 4 7I2OWT, TNLENIC
DHEINTZLFEOIZL > T, TOHFEIMEINTEELRELZ. 2F0, Xy MY
— 7 AR T D HEEN R TRIEIL, S SCE~OBBEEIIGCTREY, RYOT 4 772X
BEAOBGEE N IR ZVHEEIR T 7L LTHEL TS, 2L, *y hY
— BT OHEOBENOPR L TCWDOIELHELESL Z LN FAREE oo Tt

Hlm

1.2.3 #HREBE

1) FRBEEICEET 2 [BIERE R & A AT O F

ABlDOT > — N TR FEN M L 72 &6 E~ORHE T 2 HEER L, BIEOITIC
KD LE O RAZR 7-3 1R,

x7-3 RAMECEHTLI=ZRAZM~OEEZLREITICEINESE

S PRI~ D a2 JEAE AT L D CES
B BH>TOD BWEZLRbD  MbARn HOF 4T Za—bFN RATF4T
223 664 153 423 493 124
= =}
RETE (R AL b (21.4%) (63.8%) (14.7%) (40.7%) (47.4%) (11.9%)
195 680 165 318 578 144
ey — =)
PREREE A7 £ i (18.8%) (65.4%) (15.9%) (30.6%) (55.6%) (13.8%)
. 161 619 260 320 610 110
AEPRRE R R (15.5%) (59.5%) (25.0%) (30.8%) (58.7%) (10.6%)

Hjﬁﬁ) T — MNlE TR S & O S EHIERK.
it D) RAEASORZEOFFAEIIEE L. O WITEEITHEd 286 T/MNUE ety ki
D 2) BT KD SRV OABAEI LTS, O MITREISHE T 286 T/ E L2
L.
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F7, REMEIZOWTIE, REERERGLOF THLRERBARLARED LMo TE
0, TSR0 ERELEERIT 147%IC8 -7, Z ORISR, $FEreHadh L g
BERER S ORMEZFHAE L2 LS (2008) OMFERE L LEANTH-7=. 2, VT
NOREIZBNTS W2 eRdb b EEXTREENRZ L R->TEBY, TRJH-
TWD ) EEZREEL, EORIEICBWTHEIGMICIIVRTH D Z LRS-,
L7edo T, AHEDOFHMEZRR L CODHEFITDEICEE>TVD Z ERABREND
WRIND., ZOFEIZAH>TT U7 — Ml T XA MESEL/BE, £O@EY EOH|
FEIZBWTCHBNRAR T T 4 7o D0 E=a— M I ARBAERT-NLTND Z ERbh oz,
FERBEAELP R O FASEZRINTWNDER, BT HHELT, =o— T2 IS
AEFOENR L SN L AVHI LT,

2) BAESHTE Ry BT — 7 5581w O T2 AT ARG

ONTFERN LB LN AHIEICE T 2% MO RIZBRIEICESWZHEOER Y Y
— 7 iz oWnWC, X17-1, 72, X737,

HIFT) Gephi 22 & ) S L7 o3 R & 0 EEVERL.
D T DORE SITEARZ PARDHEOMEIZR T, REWRERE.

7-1 BERRABRISHTIEABREOLER Y FT—F
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HIFT) Gephi 205 H ) S 7= oMl B L 0 5 1ERL.
D TV ORE ZFEANRY MAVHLMEOMEIZE T, KREWERESE.

7-2 BEEERTRSISHT IEERBEORKERY FT—Y

BEH
s

HFT) Gephi 205 H ) SN 7= o MiEH L 0 B35 1ERL.
H) T OREZIEAERYZ MAFLPEDEIZE T, KEWEREREWD

K7-3 XREWEEBMRICHTIRZEFOKELRY FT—IK
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F7o, HTHRLATLER Y FU—7 OREEIZEAT MBI DN TR 74 1B L7
D Ed. BERMOEIZEMPIZONT, Xy NU—7HEEE LT, FICY 7 oiiE
NHDHER L 2o, BERBAARROY V7 Pkb %<, HiEOREBERIZEA TS
ZENDND. RT520E, AFOBRGEECEL 10 SRR I LR L.

ZL T, ARCHHEEOERENEAZX DO FRy hT—Z7HEL LT, BAERZ b
OHEZEA L, BAEX7 MR OEOEEZ Ry N =2 IR 2 HGEOEEE L R L.

R7-4 HERY FI—UHTOHE

HH RERMMN RS BRI RS  RERERMN
/= K% 60 50 59
UINEZE ¢ 111 70 89
TR K 3.700 2.800 3.017
V25 YT 4 0.461 0.647 0.441

HIET) ZoHTid R X 0 45 VRAK.
D) /= FEUTHGE, U o7 BUIEEROLERR 2R

x7-5 BHRE~ODEZHRIZETLHEFZEKO A5 BEEE

HH FrE fri@ & an BEREMERO R G REKER MW

R 141 PIES 52 R 97
BIES 80 fat 3¢ 41 WL 54
ot Gk L 47 = 39 A i 42
P 44 A ih 37 il 41
A ih 41 For 31 R 33

HIFT) OTiE R & 0 EE 1R,

it 1) ERIOXRITA T DO A,

) BEEERSREL O TRR) 1, TEW) T20) LRETH
L0, BEHENYZ SAHLEDED RS EWIZHRICTHE L.

1) bk RIS 5545

FHIE~ORBMERB T 2720, 75 22WT2L, HEBLTRET2HETIHY 2
NHY, ZEROBMRDEFENR N E72->TEY, HIEITEICRR2RBMERZNLTWD Z
EMHERIND.

ﬁm,’@ﬁﬁﬁii_owf@ FT 5720, BiESHE a2 a=7 1 OB RE R
L7 T-6 ICHESERNOLERERmLEDH. o, %76 BT OARMLFTZEDTI 2
:%4WT%%EﬁN7Fw¢mﬁ®L#%w%ﬁf%5.ik,%gﬁw%w::
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T A THEEm R D T, REMLATDEAG T SV OEDMER 0.1 LEDa I a2 =7 ¢
D AHFeH LT,

T, FFEREAEBICBONTE, TR EVWIHEZRBRLE L ORI aIa=
%411ﬁ%ﬁéﬂfﬁw,$y747@ﬁkLT@%A@%%@@%#%éﬁﬁ,zﬁ
T4 T REE L TCHRAORMNFET DM 5. LT, T4I2®RT 5 MEE &
ik ) BAHT 4 THFEE IR TNDZ D, FFEREAR NI EIZ O TR
T4 TSN TN D Z LRI S, BT, EOMEICET 2 HEES [Ey) &
WO HGELFE—Da I 2 =7 A IZHEINTVDLANE, Bl 72RO S O L H#ELR
SND. LinLienns, M) DREMNLFTH D T2 hOHERIERD K912, @dHE~D
FIZIIMRER YT 4 7T bDThoTz. 72, T3 XEHOBEICATIEHOE S ZRT
HLDOLEEZ B, T4 1%, AL THEME LR 7-3 ORMEFREICHLEMSTINTWDHIE
V, BEREAELOBMEOESZELTVDIEEZLND.

I, HREER AL CHRT 2L, bEANZ PrfbEOEWaI =7
+4 Th D K-1 TR FRRILA~DOBELOmE 2R L TE Y, hokhe é%rﬁm@ﬂ%%m
WZBE L TEIR YT 4 TSR TH D Z b0 s, K2 bISREMEZ R R MR OERE
SORTT 4 TRELOAI2=T A ThDHZERMAZD. K5 ITREECHET I aIa=
T A THLID, BESORVEETRBINATHDEIHOD, (72 L7 10 ) BEEND,

DRHNIRST 4 T THEINERE LTIZbDOTHD Z LN HEEREINS. K6 NI, 4
m%@%ﬁm&ﬂb<m%~® FRNFIEL TS Z ERbnD.

ZLT, REWRERLICOWVWTHRS L, EbEANT FAHLMERE B-1 1L RERRE
BDPFFORBOMMB L WO EICET IR T 4 7RO 2=57 4 ThY, Fi,
& W o o OB TR Lo - HEE b MRk S . BEA X7 MO EOfED
LONDIEY, REHEEL CTIIHETEORLOZIIREBEIZESDODDL MYy 7 THDL Z
ENRZD.

IIHTAERICEB W THRRCIER T2 RE GRS, flEZ L ICR 2 E LR LTV [EH]
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