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Abstract

This research studies Thailand’s research budget allocation focusing on the strategic fund. The team
explored and compared the data from secondary sources of information which, for example, consist of studies
conducted on money allocation of governments for strategic purposes, budget allocation models, and such, to

suggest the directions and methods for developing Thailand’s research budgeting plan.

According to information from OECD, the team found that Thailand has a relatively low research budget
to GDP ratio compared to other countries. While the private sector is doing average with a comparable research

budget to revenue ratio compared to other countries

It is noteworthy that most of the budget allocation plans have some aspects that gain priority over
others, for example, healthcare research (USA, UK, Australia, Norway, and Taiwan), manufacturing technology
research (Austria, Belgium, Israel, South Korea, and Turkey), Logistics and Telecommunication technologies
(Japan), and Energy research (Mexico) while Thailand allocates budget unvaryingly across all sectors. It should
be noted that Thailand allocates less budget in the area that most countries deem important (as mentioned

above). We also found that Thailand also put a heavy emphasis on education and social systems research.

We discovered that most of the research findings from other countries display their budget allocation
plan impact by comparing to the country’s GDP. (via Total factor productivity; TFP). We estimated that a 1%
increase in government research budget leads to 0.04-0.24% TFP growth (~0.10% avg), also, this induces private
firms to increase their research budget between 0.2 to 0.4 percent in short term (1% in long term) which can

be interpreted as an increase in 0.15-3.1% employment rate (~1.6% avg).

For decision-making frameworks, we suggest 3 possible methods which are 1) An improvement on the
current method which is an executive-based decision with weighted performance indicators. 2) A mathematic
algorithm derived from financial models used to distribute investment capital of which the decision is calculated
based on risk and return. 3) Using sophisticated machine learning models to optimize budget allocation
decisions. We suspected that 2) and 3) would make more efficiency out of the current budget allocation
scheme. Nevertheless, these methods required an advanced data collection/ evaluation system, and each is
based on past performance data hence it would be difficult to handle new data that the models haven’t

recognized beforehand (e.g., allocating budget to a newly formed unit).

According to the studies and results which had been mentioned above, we heavily suggest that
Thailand should not only increase the overall research budget but also need to establish an area of expertise
to prioritize the research budget. The government may consider using incentives to induce an increase in private
R&Ds. Developing a method of data collection along with an advanced decision-making model as a tool for

accompanying a human-based decision-making system with the possibility of automation is necessary as well.
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N153RaTIWUTENIUAY 29U, AISAITIEINdNNITUaI8UTENNS AI9819.9U Committee on Criteria for
Federal Support of Research and Development (1995)" 15&@%’1&%13’1171Lﬁé:}ﬁuwé’ﬂmiﬂWﬁ%’maiiwﬂszmmﬁwu
Fouagimundmiunsduszimaanizoninilivarsde iwu famensatvayulusuilimiuddydessinnudaa
uardiGuifisanefivgneulandmsiaunld msdaduladaassdeseguundnnisiidaau vonini nudinangdls
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N133nasseulsEanuAIsAeaiinIsiansateyanazdadenieg eg1aseusu wu n1sneulandulevienisiamives
Usgina wnamsadunuvesnmsideludiiiuan uazenaazsmfennundouvesynainsuazgunsaiifeglusnusiieg
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wamdlunmsiansnusasUsranateyaifleativayunisdadulalunisdaasseutssnuing 1w, el del
\ARnseenuuunsaumMsThauiinzauiu anad. luewian feg1atu mures Correa (2014)° Alduandliifiuianis
TenseukIAntuan vz Tun1sdnassaulssanainuineimansuasmalulad sauluianisinguuuudssnnms

advayueanifudnuaesing Weliausadnssineazidoalauiniu

ol ludumeunisinwannsorilivaisds wu Tusserdu nsfinuisvdeuniounindsUssmnalunis
fnasseuuszana uazn1sinundeyanisdnasslulssmadounds faninhazaiumadouiussnaiouieudowy
Tfunsusmsdnasssuszanaludszmelngld vonantu nisimussuuiimnzanlussezeniflaud iy 3
9199fRIe dNTERNULUUN STV SLAE MITIUTINTRYaTIINzay Tazanusagniluldlunisdndulalunisuims

Janseuuszanalle (OECD, 2015)°

! Committee on Criteria for Federal Support of Research and Development (1995), Allocating Federal Funds for Science and
Technology. National Academy of Sciences, National Academy of Engineering, Institute of Medicine, National Research Council.

2 Correa (2014), Public Expenditure Reviews in Science, Technology, and Innovation: A Guidance Note. World Bank Group.

% OECD (2015), Frascati Manual 2015: Guideline for Collecting and Reporting Data on Research and Experimental Development,

The Measure of Scientific, Technological and Innovation Activities, OECD Publishing, Paris.
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dielfiiunmaeanisdnassauuszanadunisifouasiannldfundadu §idolddnnsfnyinisdnass
sudsTInsuMAdvesUszinanieg Tnedeyaiithunlflunisfnu iudeyaain Organization for Economic Co-
operation and Development (OECD) da19unisifvdeyasunsifonasiaun 91ndssimaanidnuazUssinad
Amden nsuwdseendu 4 nimdiuusznaulusie n1aenvw/33Aa (business enterprise) N1A5gUTE (government)

MAN1SANYITEAUES (higher education) kaznAssAnsiaLLenyw/ BN llkaIwmAls (private non-profit)
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ndeuazimululssmelugessesiafsey (Gross domestic expenditure on R&D; GERD) waatlu §3deasiiiull
ludiuvesteyaimduivuszuaufisguradaassiion1sidouasiaun (Government budget allocations for R&D;

GBARD) Fsuvseanidudusinag futeludl

- gumsdianaznslduselenisnuugi (exploration and exploitation of the earth)

- ¢uAwandeu (environment)

- umsdrTanaznslduszlevisueinie (exploration and exploitation of space)

- AIUNITANUIAL NITIVTALUIAL LLazIﬂiﬂa%fN‘ﬁugmﬁﬁﬂ (transport, telecommunication and other
infrastructures)

- AU (energy)

- ﬁwmiwamasmﬂhﬂaﬁLﬁ@iﬁi’fé’huqmammim (industrial production and technology)

- Mugunw (health)

- PUNSNERS (agriculture)

- gunsAne (education)

- AUTRINGTIY FUNUINT ANEUN LLasﬁamimaﬂ‘u (culture, recreation, religion and mass media)

- guderunaznisilies (political and social systems, structures and processes)

- AUMINIYNS (defence)

- mmﬁwmﬁwaqaaﬁmmiﬁ"ﬂﬂ (General advancement of knowledge; GAK) lngavutsgpgaaniiu

AUl dnasIHIUNNINGaY (General university funds; GUF) wagaiuidnassuaumingau/oiansaus)
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N139Ras59UUsERIUNGaY GAK 1U19sLileulafiu Fundamental Fund (FF) adin153nasssnunsanidunisdne (GUF)

WAZMUIBNIUBUY (Nnon-GUF)
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\lefansandsdadiuvesnisinasssuyszanaludiuves GBARD anunsautseenliu 4 fufeiude
sudszanadludiuvemaliou (cvi) sudszanalusunisimisnistesiu (defence) sudseanainuanumantives
osAnTiTnasslnsuviIne1ds (GAK - GUF) way sudszanasnuanuiimiivesesdnusidnassiaevioeau
9u9 (GAK — non GUF) fheghevasussmadiuaziiiuléin suuszanalasdiulngjazegludiumes Civi W 11 ¢ An
\udesay 51 sesasnaznuludin GAK - GUF auande GAK - non GUF Tnsfifiunisnmsnistlesfuagiosiian
Anidutszanmdosar 3 1nsutszanailudau GBARD simusluTiu Sufleifeufulsemalinfuasnui sudseana
ndngatiuluiidhunaFeuduieatu egiidosar 60 uivesszmAlduiuulssaiuidusufusesannie GAK
- non GUF uazsutszanadlusmunismmsmstesiufunususu 3 uastosiigaidudiues GAK - GUF egfi¥evay 8
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fu Civil gaignlndifesiull 2 Ussmafie Useinanvd wagUsemaldviu luvagiivsemansi uazussimaseainie
Hutssmaiifidadauvessutszanndiu Cvil e GBARD mifign il ufiindunadt Tnedulngudiussmedising
faumaaseghanndnaglimdndumsdnasseudszinadssaan Cvil g9 1y Ussmamnmd Tiviu soanaide
avsweiandns Uy (ganinfesas 50)
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2.2 N159AETTIVUTTUIUAIUNITIFLLASWAILITI8ATY

WBNANTUINTTINATTIVUTEUNIFETULAAZATUNUIN N1FIRATTIVUSTINvBILAazUsEnAluLAar A ULl

Aauandaiueenty Juegiuuleuny uazanudeinismeludsenaluusiazyisim

diefarsannisdnasssulszanamessyuiaiion douaziauiduseiuddgnanfeyadudnvianis
sutszanaludiuvesmaisou (cvi) lnefildaseuaquissussanaludunisnmsnistlosiu (defence) agaunsndn

NANUTENA ATUBUULHLYBINTINATTIUUsEInaenulafall

ngud 1 ldun nauussimaiiyatiun1sdnasssulszunaniuaunn (health) Wundn Usznaudie Uszina

aAnsFoIINT ansveIunding UseinAoeansiay Ussinaussing uwazussmaldniu

ngudl 2 laun nguussimanyauiunisdnassavussanaiunisndasazimalulagiieldiiugnainnssy
(industrial production and technology) tJundn Useneusie Usvinreeainss Ussinalualden Ussinadasiioa

Useimnenmals wazUsemensi

ngud 3 loun nquussmanyadunsinassauussinasinudu Wiasdu dunisauuau mslnsauunay
Lmﬂmﬂa%wﬁugmauﬂ (transport, telecommunication and other infrastructure) #seAuUNa31U (Energy) Junan

Usgnausiey UsewmagUu wazUszinadingln

N 1

el nelunguuspimaiisjatiunisdnassulsrnaduguammdundniy anduldi vssmaansgewsnd
nsdnassvszinailansiuniussmalunguiieniu ndnde Tdadiusuguaimgsiign Inodnduninfosay 64
se9a91AD sunsdrrnaznslivssloviiueinia Ssaadudndrugeieiesas 15 uazdundsau Andudndiu
UsyuuSosay 6 @9nAaodnU Research and Development Budget Priorities YsuUszanea 2021 909UseLne
(Executive Office of the President of the United States, 2019) ﬁiﬁmmﬁwﬁmﬁuﬁmm R&D NILLANLAILY 5 AU
Tawn 1) wInnssuneiuguaImuaziasugiaginiw (health and bioeconomic innovation) 2) N15d15398INALAY
n1511L9gnann (space exploration and commercialization) 3) mmLﬁuﬁﬁﬂuéﬁuwé’mmms?qanﬁam (energy
and environmental leadership) 4) Aududuilugaainnssudmiuowian (leadership in industries of the future)
57ud4 5) AnuuntveUsEma (security) T Tnsluudazduaginstvuaveuinaiigenislianuddmyedis
o i ludugaamnssudiuiuauian (Industries of the Future: lotf) 1y awajatiudestiyausehug nenns

asEUAAIBUAN LavAauimes ATeYIen1sdeas Taudseamnssuviuady daluduuinnssunisuguam

'
°o v o A

wazAsegiadann axlimuddieyiuises Biomedicine gunnwasauegiflavvasmmsniudn {usu
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JUN 2.9 M3dnaTsevdszanasefuvaslsEmaanigalEng U 2562

dmfulsunetug fldnduoiuguamiigiiandufefulssmaanigonini wuh Ussmemaniliing
nszemsinassuUssanaludsinudug fe Tasdoyann ansgenandnsdliidiuin uenan Strategic fund f1u
guamildunsinassaaduussunn 2 Tu 5 wé failnsdnassautssanailudadiudug ldinasdu funsauuna
nslnsenunen warlasaadsiugudug Govay 10) Tdsinunandnwasimaluladifielddugnamnssy Govas 11)
mundsu (Sovaz 8) 8neae laaidulumnu Strategic Priorities Fund 984 UK Research and Innovation (2021) R
Humhenuvesmedgiliuiionsidouasuinnssuiiluaiige flianuddyfuiaun R&D Tu 8 fu fe 1) qunm
ANUBYATEY LagAnSuyweyu (Health, Wellbeing and Human Rights) 2) 33ing1uazHaniugivesgnaInnssuda
n13unme (Biology and Biomedicine) 3) UsyaynUsedwg (Artificial Intelligence) 4) ndnn 1w (Productivity) 5) 1Asaasng
ﬁugm (Infrastructure) 6) S¥UUATTA (Digital) 7) wAMNIMAZIWATA (Productivity and Technical) waz 8) Aaando

(Environment)
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Exploration and...

40.00
Political and social... Environment
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Culture, recreation,... 20.00 Exploration and...
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Health Industrial production...

UM 2.10 NM153AETTIUUTEUIUTIAUVBIENTIVRIUNINT U 2562

drudayan1sinasssenuvetlssimaseanside Ussinaueing uasUsemaldniu dnnuadioadaiu
nanfe Insdnasseudszanaluds RaD MAwadeafuiuaunmgeiian dausuildfunisinasseuussannsosan
Ao mimamLazL‘V]ﬂiuiagLﬁ@iﬁﬁﬂuﬁgma’mmiu (Industrial production and technology) #san15tnwns (Agriculture)
Tneidel3ouifisuudn Ussinaeeainsidsazildndiuauuszanaidnassludnununinssugnindn 2 Ussine
aenndesiunslinnuddyiuiFosems mufiszylilu Science and Research Priorities @sliuaUszifiuiiddny
pondu 9 fu ldun 1) quam (health) 2) gramnssudiviuasiy (advanced manufacturing) 3) 8115 (food) 4) fu
WAzt (soil and water) 5) n3WENS (resources) 6) MIANUAL (transport) 7) W&191U (energy) 8) ANUUADANENIA
loLues (cybersecurity) uag 9) AsAsuklam1adaninden (environmental change) (Australian Department of

Industry, Science, Energy and Resources, 2015)
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Australia

Exploration and...

40.00

Political and social... Environment
30.00

Culture, recreation,... 20.00 Exploration and...
10.00
Education Transport,...
Agriculture Energy
Health Industrial production...

U7 2.11 Msdnasseudszanusefuvasuszimasasniasiay U 2562

dmiuussimauesdiu Snsdnadunnuddluszerenililu Longterm plan for research and higher
education 2019-2028 (Norwegian Ministry of Education and Research, 2019) ﬁ'\‘lf‘: 1) netakazumayns (seas and
oceans) 2) gilo1NA Awndey uazNdsuAze I (climate, the environment and clean energy) 3) miﬁywjmﬂ%’g
LavU3NNTES SR (public sector renewal and better public services) 4) inalulaggnainnssy (enabling
and industrial technologies) Wwag 5) auiuntazanuduniafisvesdanu (societal security and social cohesion
in a globalised World) 3s9zi#iuldd uanainnsdnassavlszanaludsnuaunin Sesay 32) Mmsndnuazimalulad
iigldugnaivnssy (Gesas 16) uazmsinwns (Gesay 14) ué Usemaueshdduldndiuvessulszanngeiaiou
Yovar 11 fidnassludasnuszuu Tassadhs waznsdnduausunisidieaardeny dududadinusuyszanaiiganin

Uszinaoug sghaiiuladniau
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TudhuvesUsemaléviu Fadundsluvssmaiidadufi-lunssdndudfifedosiumaluladasaunauay
miéamiﬁu ﬁmiﬁ'ﬂaiiwﬂi%mmﬁaﬁﬂuﬁaamﬂﬁaﬂﬁu Core strategic industries (Taiwanese Ministry of Foreign
Affairs, 2021) 13 6 gaamnssy loud 1) wealulad@inimuagnisunyg (biotech and medical technology) 2)
P1EAZIZUUAINE (information and digital) 3) Aulasndenislaiues (cybersecurity) 4Wa1UdE 00 (green

and renewable energy) 5) N15UINITIANI1TASIAUAN (strategic stockpile) uds 6) n1stdosAulszina (national

defense and strategic) dnmae

Taiwan

Exploration and...

40.00

Political and social... Environment
30.00

Culture, recreation,... 20.00 Exploration and...
10.00
Education Transport,...
Agriculture Energy
Health Industrial production...

sUf
Y

2.13 N159nas5aUUsTaNUsIEAuvasUsEinaldnIu U 2562
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ngud 2

nsdnasssulsznuneduesssmamuaBomiu daduiumaninuasmelulabifieldiugpanun sy
d1fey Tnelasun1sdnassaudsvann R&D gefie 2 1u 3 vesauUszanaioun Tnenindesay 12 andnassludainuns
dsauaznslivselovifueina (Wisuiisuivlulsemadasiiea Afesay 12 gndnassludadunsinums) 3
WHuluana Vision 2050: A Long-Term Strategy for Flanders (Government of Flanders, 2018) #il#liaanuddayiu
nssUABUEY (transition) Tu 7 1w &l 1) maAsuriuduasugiavauis (circular economy transition) 2) N3
A39INBIRTeE (smart living) 3) aM&MINT5U 4.0 (Industry 4.0) 4) m3Lﬂ?iaumuﬂ"ﬁumﬁL%‘sJuifmaamm%%m lifelong
learning transition 5) mim?{aumuﬁmmiLgammummiagjémﬁu (caring and living together transition) 6) N5

WaguRuaunsIAaaugne (mobility transition) 7) NTLUABUNIUATUNAINIU (energy transition)

auuiuledn MsdnassaudszunaveslsenauailBouiu IndifsatunisinasseulssanuvesUseinadasiea
Fuluvsznanyuiunisadouinnssy gshamalulad uar R&D weuundt 40 U sunaneidudssmeni Juduily

nsadsassAuinnssy wiuldainnisidadiualdane R&D sie GDP Ngafianusuinanildlulan vivliaunsofgali

vsstmdumfdnunamululssmaldduduauinn

Belgium
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80.00
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60.00
Culture, recreation,.. 40.00 Exploration and...
20.00
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Agriculture Energy
Health Industrial production...

JUN 2.14 M3daasseulszanuseduvasusemalualisn U 2562
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Political and social... Environment
60.00
Culture, recreation,... 40.00 Exploration and...
20.00
Education Transport,...
Agriculture Energy
Health Industrial...

3U# 2.15 Msdnasseudszanusefuvasusmadasiea U 2562

ludwvesseinaeeainie wazUseinan valaty wilaziimsdnassaulssanaludunsudawazimalulad
dieldiuanannssugaiian willeAndudndiuudy winduSosas 43-45 veasuuszanamianuawiiiu tnefinsdnass
suszanaiuguangadududuaes (wiriuferar 19 lulsuneeeanie uazfovar 14 Tuusemmnvald) uasdu

waaudududvany (Wwindudesas 7 lulssindesawsy wazdosar 9 Tuusemenvals) wuieniy

v
o

el Mselasnsiaumaluladvessyimaesansoiu [Wuluaunseuves Horizon Europe: Framework
Programme for Research and Innovation (2021-2027) uludennasiusznirslszwmaaundnananglsy Tl 2561

Tnsiin1sdanguideeanidu 6 su leun 1) guan (health) 2) Sausssu AuAnaseassd wazdspudmsunau

q

a

(culture, creativity and inclusive society) 3) a11uUasnafsvasnalsou (civil security for society) 4) Sz UURAINA
PAAMNTIN WATDINTA (digital, industry and space) 5) 9iIB1NA WU wazNISIAREUENY (climate, energy and
mobility) 6) 811115 LATEFAYINIM NTNYINTFITUVIF N15ENYAT wazdalinaay (food, bioeconomy, natural

resources, agriculture and environment) (EURASESS Austria, 2020)
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JUN 2.16 N15ANETTIVUTENIUTIEAUVRIUTEINARRENRTY U 2562

a

Uszinanmald iWudnusemaniaiifinmulansivulumsiaunuinnssy sufainslidmalulafasaumenas
nsdeans nmsiinsdwiitlede uaznsiinddumefiunvesszamilulsema dnmsdvuaulsuigvesniaiy Aidesnns
Trudansandunisdlelunstuindouasugiavesssmea (innovation-driven growth policy) ag1adiniau Tngiame
a81984 disruptive innovation (Schneegans, Straza, and Lewis, 2021) wiandaveulifiuandnaiusuussanugy
nsndnuazmaluladiflelddugnavnssuigaisionas 43 mudssulszanasuguam Gosay 14) wazdundanu

(Sowaz 9)
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Education Transport,...
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JUN 2.17 Msdaasseulszsanusediuvasusemanmald U 2562

17



[

foyamsinassiulsznuneduressumansitu wandliiiufenslianuddyiu ReD Tudunisudn
wazwaluladifielidugnamnssy dunisauunay mstnsauunay werlassadneiiugiudug wasdunsfinw geflan
Tnodnfudndiudesay 35 fouaz 17 uaviesay 14 aud v e Wiofia1sanain 2023 Industry and Technology
Strategy veIUsEINANSA (OECD, 2021) 9stiiuladn n3dnasssulszanalugaiiumigg thu Wulumuesiusznou 5
AU tawn 1) Lwﬂiuiaﬁuasui’mﬂﬁu%uqa (high technology and innovation) 2) N15iUaguKIUN1IRIHauAZNS
”Umf?iauqummm (digital transformation and industry move) 3) ﬁﬂizﬂaumi (entrepreneurship) 4) 153319

¥

Pugu (infrastructure) wag 5) w%waﬂﬂiuigwﬁ (human resources)

<3

Turkey
Exploration and...
40.00
Political and social... Environment
30.00
Culture, recreation,... 20.00 Exploration and...
10.00
Education Transport,...
Agriculture Energy
Health Industrial production...

=

JUN 2.18 Mmsdaasseulszanusediiuvasusemansi U 2562

NG 3
NQuN 3
druvesUsemagyuiu azulain nsdeasseulssnureladianuuana1esiulssnadus ag1sdniau

A

nafe WUsTINUINTInasshuds R&D fusnee Aaudeasauaqy tIngmUNISANLIAN NTINTANWIAN karlATIEINe
fugnudug Sundsnu wasdumandnuazimeluladifioldiugmramnasy uduildsusulszaugsiian Andu
Savaz 23 Sovay 20 wazdovay 15 auadidu Inedl Science and Technology Basic Plan lunseulunistiundeunis
fanAneeansuazmelulaBrossunaiousd 2539 Tagluunuativd 5-6 Snsdmunnagndnisiaulunainuas
AU Imﬂiué’mﬁyugw Usznaundy maluladlygy1uUsehvg (Al technology) inalulad@inin(biotechnology)
inaluladalousy (Quantum technology) afu (materials) daudulszgnd Usznaudie Auandouuasndany
(environment and energy) A1NNUADANY warANT LA (safety and security) EjmmWLLazmiLmej(health and

medical care) 9301fA UWIFNNT DINIT NITLNBAT Ul wavUseus (space, ocean, food, agriculture, forestry, and
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fisheries) 191 Tunkuatuy 5 du ladausuwuiAnneIfudinudIsusuIAn Society 5.0 58 Super smart society

Jundausn Government of Japan, 2021)

Japan

Exploration and...

25.00
Political and social... Environment

20.00

15.00

Culture, recreation,... 10.00 Exploration and...
5.00
Education Transport,...
Agriculture Energy
Health Industrial production...

'
A

Ju U 2562

v 3

JUN 2.19 N133RETTIUUTENIUTIEAUVRIUTEINA

drsulsyimadndlndu axufiuladn aneld National Development Plan 2019-2024 Faifiunsoulunisna
WAL TR UAIUAR9) e fithmnelunmsiauniidde Wun msasydulaiduiinsredundon (green growth)
wazdeauniuausi (low carbon society) audan1sndandsuiiaanin Uasade uazid1ialé (Bravo, 2019)
aenndeafiunsdnassaulszanasefuiinuii 1feu 2 lu 5 vessudszanavesUszina gninassluda R&D fu

wasudundn aundmeiiuguam wazaunsudntasinaluladiiisldiugnainnssy Tnefidadiulusuuszana

Strategic fund NlnalABsTU AoUseuSesay 14

Mexico

Exploration and...

40.00
Political and social... Environment
30.00
Culture, recreation,... 20.00 Exploration and...
10.00
Education Transport,...
Agriculture Energy
Health Industrial...

JUT 2.20 Mmsdnasseulszanaseduassemadingln U 2562
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Tuninsau aziuladn Usswnaaneg dnisnarulunisdaasseudssanuneausgraduszuu naname Tu
Usznafifin1sdndsuaudifyuean1sive (research priorities) Liegnedniau igu UEnAansgoLsnI ansiy
21001303 M eUszmAseansidy N3Tnassulsznaiing Auzaenndeiuusaifuddeiivsemelinanuddy daw
Tuusewailalléinnsdndrduanudfyreaniside wu Ussimauaboy Ussimaeoanis ﬁaﬂizmmﬁﬂu Aflunuil

WNetasiunsimuinetmans walulad wasuinnssy Faneldunus waitu lamnuaingusvasd wwamng uay

v
@ @

T IR lun ALz uRUsEelrnuaulalinae
Uszwmalne

ndoyanisdnassiulszana Strategic fund vesUszinalneluteuuszann 2563 aziiuldin Usswelved
m3dnassaudszanadluda R&D sunskdnuaswaluladifieldfuanamnssuludndiuiigean lneAnduuszunm 1 lu
4 Y99UUTENI R&D InUA 589aeAaA1Uaun1 (Soga 20) AunsAne) (Seear 18) Aunsinuns (Feuag 11)

AIUTEUU LASIASY haznIsAEUIUAIUNSpIwazdsny (Sapay 10) wavsudainasy (5eeay 9)

2e19l5Any WoRasaukNUAIUINeTImans 39y wazuinnssuvesUsemalng w.a. 2563-2565 aziiiulein

BEU® Y89UsEnAbneUsEnaumelUuSHATUIIWILDY 17 TUsunsuwana1eny tawa
1) @591asNARMAIPUAUINGIMERS T8 Lazwinngsu
2) HARMTIANTEAUEITOITUNUMIAT USRI ABLAL UL IANT Y (WU lwaiafilAynIang Tueen (EEC)

3) duasun1Idenazuwinnssuiioaiiiiasnulunsimuiasygiaasdian sadsion1sasiadudin n1s
duaSunmsiseuinaenindin nmsimunvinyeitoauan (Up-skil) wagnisiiiuvinee (Re-skil)

& <

4) dgaasnguszivsdusudunaoulszmalusuias (Al for Al

5) duatunsifeduuunth uazmsieiuguivssmdlneddnonim

6) Wanlassadaiugiumansideiiddy

7) uflalymimeuazensedunsiamneg g aduiunnenssssuiauindouuarnsinuas
8) seafudinugaivegalinanim

9) uilvilgyminmeuazensefunsiannegedBuiudauuasausiuamniia

10) #N3¥AUANNANITANITUATULALINTINGIMBATEFRANDN STannuesluszRuUsEINA

11) a519uazenszauAnenIMIanAINTULARBUMIELINNTTN WaILS3UUTALTRNTIY LasNuilATYgna

winnssu/seideansugne

o

12) WwulasasieinugiuneaunIniazuinis (NQN) dvsugaamnssudmunguazniauinsnd1fgves

Usgine

13) Wannwinnssudmsuiasugiagiusnuasgusuuinnssulagldinermans e wazuinnssy

20



14) adnpuenusuulaaiwasuiuglagliinenmans 39 uazuinnssy
15) mMsfimuilenieguarnisnszneaudnatsanuasylagldineimans 9y wavuinnssy
16) Y3Uszuumsenaudnw Inenmans 39e wazuinnssy

17) widgIngesesiuvesuszima

o

T80l UIRINLLINIgYDY OECD LelwanunsauSeutiisuiuuszmadug tauditiu wui aruiiidadiu

sz BuasiawgEalann waluladnmds Auguam uagaunsang

Thailand

Exploration and...

25

Political and social... . Environment

15

Culture, recreation,... T 10 9.29 Exploration and...

1.43

Education18.19 Transport,...

Agriculture Energy

Heal20.37 ndustrial production and...

24.18

JUN 2.21 M33nasseudszana Strategic fund vasUszmalve Yeuussun 2563 Fuunaiudiu

agalsinny WiaSeuifisuiudssmedue Adnsaiunsamueeudsdneu Usswalveddfidndiutuamu
lun1ANInan a1513adE Aunwas waw walulaglunisuds lasaauguiasnisauunai gusenitsemaid

msliruddglususinanasutaun
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i N ey Sasoa —
ansgowsm wndln ——ooansldY ANTVONUINNT e DDA
wadey uasg 1
Exploration and exploitation of the
Earth
Political and social systems, structures 70.00
Environment
and processes 60.0
50.00
Culture, recreation, religion and mass 40.00
30.00 Exploration and exploitation of space
media
20.00
10.00
Transport, telecommunication and
Education
other infrastructures
Agriculture Energy
Health Industrial production and technology

gﬂﬁ 2.22 MIIAATIVUTTIIUTIEAUYaUTEMARNNY U 2562-63

ndeyaiinauediwiu dliiui Ysendlnefivwamiddunisdnasssuuszann Strategic fund Auansngiu
wwweslssmedus 1Wusgran nanfe wwustanavessemelnednisnszaeluifieatuayu R&D lusiusineg
2 o = S & v a <, o Y o i
dudnnunnuasiinnuvainvate vl widvseweagUuilulssmeniimsdnasssudssanadinanlvluvainvay
AULULAEIAUTDIUTZINALNY WANTHAUTIUAIUAIY ANty arullauiieateadionlessznineiu tneditmang
fufensihusznalugnisidu Society 5.0 lusuaniiuies dalunsdndiduauddyresnsidevesusyme vie
st muaveulwaUsznu luukwineiemans malulad wayide Alanuamsnzawnniy Jadutededdgylunis
FI9I1UINIG daasy wazatuayu nsaulu RRD veUsene suazildidmnemsimuinidineimans

walulad wagideninalilaegnatiusy@nsaw

2.3 a3y

ndeyanisdnassulszanaiuidonasiaumn Civil Tuinusg vesUsemnenige wiuldan Yssmeadiu

v A

Ingjaziifiamnianislinuidendaau wu

- UssimAansgowsng ansnvenandng eeanside wazuesind in1sdnassdulusuavnin/aisisaay

1INNIFUDUY DERTALIU
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- Uszimeeaalne waldey 1nvd 8asiea warnsn In1sdnassRulumunsninsasimalulaganainnssy
figenInauduAeuIwIN

o

- Uszmewingln fnsdnasseuvszanalusundsnugeaninsudug egrsiaau aeandesiuaudidy
yosmandsululseine

- Ysmmeldviu fimsdaassaudssanaluiiiuassuauwesmandouasmelulafgnamnssudigendy
Fudug

- Ussnmaduesiidnuaismsinassiiuiideuinaingz e wifinsdnasseauussanalusumsauuiau s
JUETFITVREEY LLazIﬂiaa%qﬁunguq geniUszimeadue Gefiinazaenndosiunsiannussimadilii
wiinfunsiaulasiaisfiugiunn venanifdnsdeassudszanalfifunendsnuuasdunisude

wazimalulaganamnssunauguiu

drutszmdlne fnsdnassiuyszananideiineudsnszaeludinasiige Wy unisedawaymaiulad
QAAMINTSH FUANSTIUEY F1un13AnE TaTemInszanesulssanaludiudug vlinmmsinassiioonsldi
Armaiidaumiiouluinassina vilvideifeuiudadnluiszng Ussnalnedsdidadimiuamuluniananin
a513uan Aununs waseu waluladlunisndn lassadiefiugiunagnisauuiay giesnitssimadisinsly

Anuddgluiudanareudienn luvasiivsemelnelimdnassudszanalusmunisfinuindeudies
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UNY 3 NAYBINISINATTIVUTLUIUATUNITIYLAZWAIUN

3.1 MTAINUAIUNITITHUATWAIU
2.1.1 Uselgytuaanisasnulun1un1sidusasnmul

MTITBuasaUT (Research and Development; R&D) tHunszuiunisdraglunisasreutnnssulud 9 ves
mhsnuiazuTIeng 4 sufadunsaiiesdnnuilmiiiedislunisinudsing q 8 mideuasimudadu
dnddnyivignensunaznasivianuala Wesnnsamulu meddewagiamviliifendnsiae osdanud vie
nsgvaunslml 1 Sadlugenulfiuieulunsudetuiilussdugramnssuuazumi

Tuwiyuvesuddvmenyu nideuariaundutiedondnlunsiaunduduazuinsionausslomidunis
wdsdushensifiuilsannisfiusenmeuarnisandununisnan danluiiyuvesnnniy msamulumsideuasiaun
ﬁuaﬂﬁﬂmﬂ%gua:wﬂw ﬁﬂﬁmwﬁam%ayﬁu‘lmLLa:ﬁwlﬂq'@mmw%ﬁmﬁﬁﬁmawiwmu \flasnmaifeuagiaun
amnsniusgldlvitugsia Suhlugseiuaniaiigaiu wiesnanisanuiigdu warduduazusnislml 4 Ao
anufewelalvifufuslnaduiedtu saufsduduazuinsenaiiszdiusadasainduyunisnanianasainnisly
winnssunssdnildannmsasplunsidouasian Jeilidsuianarsysemalinnuaulafunsasmuluniside

wagmunduagaunn

dnuazawilwonisamulunouasiaun fo nisdsiumanszvu (spillover effect) nanafie nsamu
Tumsidonaziaun vesesdnsuiuiliAnesdnuilmidiorsgnasinlulituesdingdu q fe Feilinisamly
mfeuaritmuiinansenuiinszneduenisitlussdugraimnasy sefuseme uazssduumnd fegnady
matdeludundoiliieesdmnslnl Seiliinissnubuasatesdmuiduliiiforosenls tiludesdanul

£ [

TningdununIeieia

Lo

'
v a

Tumawrsgenans nilsluransenunddgiigaainn1sidenaginiu Aon1siiunannIm (productivity) lunis

o

HARFUALAEUINIS NENIRe MstiuyaAvIeUTInMvemanEn Ingldiununisnanvingy visen snanKananAuwlY

'
o

Aunuaas NMaiuNann ndsilmiansasydulaves GDP annslddaduniswdnmingu wseenananlainnisisy

q

waimnihlugsedumalulagngaiu

3.1.2 U5£L0198911589 U UMV AT ARIUN

Ledes Ldabd IVIULNIL 1db N rebbel ] Id o Viiboblazyibente 1

nsaulun1sidenasimuaiunsaudwmiuunassuszanaliilu 2 Yseanlng 9 Aenmsawulaeniasy
(public) uagnsasvulagienvy (private) Ban1sasyulasionvuizyaduluiinisaiwdndueiivng q iewiiuilsliu
99Ans drunisasulagniaisiuasgudulunnisaiisesdanuilnl q :nmsifevemhenuideuazaniudny

swdmsatvayuniaenyuitaiiudnanuasnsalunsuistulussduununniiarnsasyivlavesssuuAsegia

nsasulunifeuasinulaeniaizaunsalivinAnunannisuidym “Gudaisisae” (public Goods)

nanfe nMsamulunsifeuasinu Mlviianansenu@euInsiuna Spillover Effect uiaenssing 9 aaulun1side
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wagiaun Yesninsyauiinaseziluliosainiiin Spillover Effect (eadnsamutosilosanladsunansznudiumilsain

o = v

89ANTAULAD) AATTsiesamulunifouasiaun tinfuieliiianisamuslussduiimunsau (socially

o«

optimum level)

nsamulumsideussimumesnaenvuty fedndunsamuiiienudssguuuunis Weannnsidouas
Waunosrdniaselifldndnnfiasulund Isvilinmenuulissnamulunisidouasimun nesgannsald
nsatuayusensliiuganyu (subsidies) Tnsatduayulnonswieliluasinandiiietluanndeunt® oenslsh
A3 miamumanmﬂ%’jlué’ﬂwmzﬁmmﬁaﬁﬂigmié’fmwizmi Fallymitddnyfiando Crowding out Effect nanafe
maenvudeniiazamulunsidoussiauntosas ilesannldfunisgamyuainaadguda dslusmAfedumdanu

TuunsUszmaniounsgnamnIsuinmnnsaiwuudass egelsiniu deuddeduunnnfizliiuil nsasmusiiuns

v o o 1 v

BuazimLIvIN ATV e SatuaYUTeIN1ASTavtlUdn1samuauNITenas LI vaIn A NYUTL NG T

U q

D

na1fe A1ALENYULUNUYTEIIUEIMTUNIIIINISITokagiauInIuInTy Wesainnisatduayuainainsy il
naenyuiinsgdlaiazinmsideuasimumniu vsendaladn RuatvayuanaiasguazRuanaaensuildnume

Usznauiu (complementary)

nsasulunisideuasimuilaeniasy aunsasuslalu 2 Yszanlng 9 fe nsamusienisaduayuy
wuszlagnss (Wivumingrdevsean1tiidevsentisnuauqlagnse) Lagn15aeualeni1saanyuEuvly

sULvuRuativayularnsanvdeun Slviiunlg eyl Ieuasiniuogud?

3.2 nansenusandniueinlasmluUszina (GDP) anmsasulunisidsuasiamun

3.2.1 ANUBAVEUADHANEN UaYNEANINNTHAATI

lunsinseinansgnusie GDP anmsamulunsideuasimuniu nan1siieseilineglusuiuuvesning
gavgusanananuoin1sITunagialu (output elasticities of R&D) WALHANAINN1THEN TN (total factor
productivities: TFP) Favisaugangusananinuaz TFP aanlaunnnnsiasizilaglduuudiasinisasgyfivlnves

LSy (growth model) TnediszAuvasmsidouaziniu Wunislududsiidwansznurenisiaigivln

TumsfinnuauBangudenandn aunsandniaadoui mnmsamulunsideuasianndanubaey
sonandniosay x mneAud1 mndunsamulunisidouasianniosay 1 asilfsedu GDP geiudosay x thues
Falaumunglndidestunisfiany TFP iesanmsivlaves TFP (TFP growth) ansnsaiimanulésn iuamuumnsing
5113198515193y AuTaveanandn (output growth) wazdnsinisiasyiulavedladanisudn (input srowth) &

aunsananebassaunisl
TFP Growth = Output Growth - Input Growth

AILAIENNTOAANAIINNLIEYRY TFP Growth lalaednedn nnsamulumaideuasiawviliie TFP
Growth $away x awvinliiszau GDP Windudesas x lunsdinlifinisiiiunisldladonisnds Tundesiulddainaiu

gandusionandn wag TFP Growth Ianuninewmiieudulunsailudinavdsuwdadudnsnisldtdadeninge
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3.2.2 HANSENUINNNTAMULUNNTIFE LA WAL I UAINS I3 Bia GDP

lunms@nwmansgnusie GDP anmsasulunsideuasinun ganwilndenlduuudasnissyivlania

wiswgha Fsluwsiaznisfnerfazdenlduuudnassfiuvanaeiu saudsdinislddudsundesunndaiudniie Fadu

wiawanilaiinlinmsfnuniliteyanUssmaderiulunalndidesiuaiunsalidl TFP Growth Auanssiuld s3u

Lienananmsidentdimaiianisuszunaamaasegliafiuanansiumeuieiu agelsinm 91nn1sdnw

Ve 18 N3An AaR15199 3.1 wudiwansenuse TFP Growth denlnalAssiulaedAeglutieiesar 0.03 - 0.21

lngUssann uazilddvegnusvanuosas 0.114

M13199 3.1 a3UNANISANYINANTENUTBINTAMUTIBUasHRIUTUANTINGR TFP Growth

YoflTou uarlmeuns Uszmedianun TFP Growth (§a8ag)

Coe and Helpman (1995) 21 Usemeilungu OECD uazdasiea 0.133
Park (1995) 10 Uszinelunga OECD 0.091
Engelbrecht (1997) 20 Usemelungu OECD uazdasiea 0.167
Keller (1998) 21 Uszimelungu OECD uazdasiiea 0.089
Lichtenberg and van Pottelsbershe de | 21 ﬂizmﬁﬂ,uﬂﬁju OECD Waydas1toa 0.139
la Potterie (1998)

Kao et al. (1999) 21 Usemeilungu OECD uazdasiea 0.130
Frantzen (2000) 21 Useinelungs OECD 0.120
Edmond (2001) 21 Usemelungu OECD uazdasiea 0.180
Funk (2001) 21 Uszimelungu OECD uazdasiea 0.135
del Barrio-Castro et al. (2002) 20 Usemeilungu OECD uazdasiea 0.094
Guellec and van Pottlesberghe de la 16 Uixmﬂiuﬂfju OECD 0.095
Potterie (2004)

Khan and Luintel (2006) 16 Uszimelungyu OECD 0.080
Mendi (2007) 16 Uszinelunga OECD 0.205
Coe et al. (2009) 23 Usemelungu OECD uazdasiiea 0.103
Ang and Madsen (2013) Ju Buidle Guu 1 mEld Aelus wagldniu 0.163
Voutsinas and Tsamadias (2014) n3% 0.038
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van Elk et al. (2015) 22 Useinelungu OECD 0.040

Pegkas et al. (2020) 20 Uixmﬂiuﬂfju Eurozone 0.055

TFP Growth 1a8g5u 0.114

3.2.3 HANTENUINNATAMUIUNNTIVELATHRIUIYDIN1ATTHE GDP

nsamulunsifeuazimuivesniasy (Public R&D) aunsalugduuunshiiasinandiumiieanuenyun
msideuaziiaw vieidunsatvauuduulaenssitiumbsnunviidealawusientu nsinwiiesiunansenu
#io GDP 9 nn1saulumideuasiamnveiniasgiieunvunsslddulsvdnse Aldineniasgnmunlunisidouas

Wi (total public R&D expenditure) B439:N15aMUNILALATILAENNDOUVBINIATTUA?

nsAnwmansznusle GDP Annsasulumasgusnesnniudedliinnluiligty warluuensinefnud
wansznuiiintulsifiteerdiy warluumsinwidnuiiefuduauduiusseninnisamulunsifounsiaun
yosnAsguay TFP iy Tagliannsassyldindsmasio TFP Growth wihls msdnwiludwdifidiay TFP Growth
gonudsdiTuIuley

MNNIANEIRG 6 N13ANY Faesadl 3.2 wuh msasulumsifoussiavesanadgiilifiAn TFP Growth
Fausidosar 0.04 - 0.24 uardieadsegil 0.103 wwiuldidiardaruuanisiudeutienn Kamguandnutain
msdenltuuudiassmansugilunisussanadnansenusie TFP Growth uazilesainmsamulunsideuazsinmun
vosmasgluunansdl enalidssasensiiundnamlnenss wu mAdeluiminedeidaiuluiinisaiisesdnimg
Tl Fslailsdamasionszuiunsndndufuaziinislaenss wiannsoseseafioiduyselovnlunsfauimaluladns

Nan AL UBUIAN

SnUsznuniafihaulade nsawulumaidonasiaunveniadsluii sulvfinmsganyunbenuensui

o = 1

MnsITeuazia dnfunisamulunisidouasinunvesnialy Idmalagnsanisamulunisidonaginunves

Aaenyu Faaziludnisiiundnnmlaluiian Jevinlvin1sussunuen TFP Growth 31nn15aeuYesnIAsgoend

HANTENUNIMUATLAATUITY LHsnnnansenudiunilezgndaiuniaeniuniou

v

Tumsfnwuunsinmwuindnsuentssiavnisamuesnuidudnussinnmis nanfe fmua 3 Ussiam
1un nmsasulasanaenyu msasmulagniag uagnsvinnsidowasiauluminedevieantunsfing eaz
vilinansznuvesnisasmulagniniganas esanuansenudrunisazgaudaldiinisinisidouasimunly
uinende Feosntldsusulsznannnias warluuseduilinanssnuresnisamulaeninsgee TFP Growth
fiAndnay iiesnidunugs

v v
[ YY) o w o

Aety unumdiAyvesnsasulunisidouasimuivesniaigiislagnsauaznieden Aenisatvayuli

o q o«

AALENTULAEUUIBIWITED U q BnnsidenasimuiuinTuidundn Felunarsasemuiniinansynuiiniiu
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(additionality effect) 31nn1AATY naIAB LHuKansEnUaLARATURLLALIINANALNYU Basaninnaenvulasy

MsatuayuiLFNINAATE MsamuveInIailaanuddyienisiansideuasiaululseme

M191991 3.2 AJUNANTISANEINANTENUYDINITAYUILUATWAILIYDITT 60 TFP Growth

YofjiTou uarlimeuns Uszmedianun TFP Growth (fasay)

Guellec and van Pottelsberghe de la 16 ﬂizmﬁﬂ,uﬂﬁju OECD 0.11

Potterie (2004)

Voutsinas and Tsamadias (2014) na% 0.075

van Elk et al. (2015) 22 Useinelungu OECD 0.039

Benoga et al. (2017) Ay 0.11

Pegkas et al. (2020) 20 Usemeilungu Eurozone 0.05

Soete et al. (2020) LGRS haUA 0.235
PEIER 0.103

YpNINLLBY TuA1AN®IYBe van Elk et al. (2015) WU LLBRINSTHENIATILINTE NI TLMANTINTHINS

o

Wonariauun wazdszmaninisinisideuasimuitdes nudnisamuvesniasglunsidesazimunlungy

o w I

UsenAaniin1sinisideuasimuiuinegudilu ldlinansenunideerddny wilunduuszimaninisvinisidouas
Wnudesy NMsamuYeInIAszaziinansznusie TFP Growth sgiitisugdnAnyifevar 0.074 (Migufiu 0.039 e

NAUsEWMANANYY) Fee1adiananiainnisinisamulunisideuasimunlumieusn  dulinansuunugindinis

'
vaa o '

awulupeuiifiszaunsidouazimuiginds Jaduguandinieniinisanasvesnanauwny (diminishing returns)

o o w °

vensamulunTITeuasimuidely nsamulunsidesuasiauiluysemaniidaiau agiliifiananseny

AoutINFENTATRUlnveATYgRaveIUTEVA

3.2.4 Hansenu1NN1samulunTITuwasiaIuIIeINIALeNYY sin GDP

aaenyuinisamuluneuasiam iWeawnandusegdannualsslevinaglasuannsvinsideuay
W BadhmnendndidyAonisviimilsgean nsvimsideuasiaundilugninduanivg 9 vienssuiumsing 9 &
agyhligsivaunsaandunuyseiineanuels lunainifin1sudsdy uSEnIsweautluiienagnsuamuies wann

vitlaanunsavhnsideuasinunladdnse AzvhbivsdmivliuSeuguialuiug

nyIdeuarimuIvesIaenvuiy fgaussasdnanaenisadnsuinnssy lddresduuinnssuidundndos
(product innovation) Wseuinnssunidunszuiunis (process innovation) mnanunsaasuinnssuTuanlaansa ay

liussvausaanduunsndnadld wasmniluwinnssuiilu Major Innovation agyiliusevanunsadisiuyuiin
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v
o £

weilarAsaduiuaruinslinueadudunuialunainld Jsaviuldtninnsidesasimuniivssloviioniaenyu

an

Tuvazideniu nasgluladusgddanagyimlsasanmiiouniaenyy wiliidwanglunmsiiunisasybivle
YOUATYFNY TIHDINININITIToUazTMUIUTOUAIALENTY FIN1INITITBUASRAILIVBINIALONBUNAINARDNTT
WigvlaveuAsygiauiediu Inihlnaesgivihidesaivayunisamulunisifeuasinuivesniaenyu

o

mﬁﬁaLLazﬁﬁumgﬂLLﬂaaaﬂmﬁu 3 NSTUIUNITUAN bauA N1991TT8NugIL (basic research) N15W139

Uixqﬂfﬁ (applied research) uagn1siamun (development) &slagiluuaa Basic Research tintinduluanituidenie
a Y] A & v s v @ o | . v a X

wIngay Lesnnlunisassesdnnuiilundn du Applied Research wag Development finiinduluniaenyuy

Wasanndunisasraudanssuiazunudumunazusnis waznisiauissgaatiainuseansainnistdauy salues

ndeuazimwlunaenyy Jsdldruddglunisinesdninuilaan Basic Research uUszgndld uavaunsaasa

WaAmnaATYghale

\losannmsAnwifsaiunansznuainnsasmulunisidsuasimuivesniaenvudlng Tniinsiegs
wansznulusefuussmutegramnssuinty SeilidnsAnuldiniidnuifeafunansenulussdulsena adu
Ingffnuansnansenulugliuures TFP Growth wdleuiunisasulagsiuuaznisamulagniady wagn1sAnwidiu
wilailfudsiifuiinsanulasniassuasiaemaenaulunisinu ety

ISl ' £

TuntnuinA1ves TFP Growth 31nwAagNISANYITAIABUTIILANANNAY FID1UIINAIUIINILVDILAAY
Useine (country specificity) ¥3aluuUINaeIN1LATHFHANLANGSAY MeinuIT Aedyuas TFP Growth 910919 7

nsAnwslA1Uszanudesay 0.06 wazilA1ogsening 0.03 - 0.14

M13199 3.3 @FUNANTITANYINANTENUYBINTTAMUTIBUALHAIUIVEINIALENYY fa TFP Growth

YofjiTou uasdimeuns Uszmedianen TFP Growth (fesay)
Bonte (2003) \wosudl 0.008
Guellec and van Pottelsberghe de la Potterie ,
16 Uszinelungy OECD 0.14
(2004)
Erken et al. (2009) 20 Useinelungu OECD 0.12
Ortega-Argiles et al. (2010) EU 0.062
Eberhardt et al. (2013) OECD 0.037
van Elk et al. (2015) 22 Uszieilungu OECD 0.016
Pegkas et al. (2020) 20 Usewirilungy Eurozone 0.03
PRIeH 0.059
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3.3 uansznuINNITaUlun1sITeuasiauifednsn1Iey

lunsfinwmansznusenisdnsuainnisaaulunisidesazimun araenyussiluniaiifdiud1fay

a

L199971NN159 19U ARTUL I aLLT AT BRs s UTUnSEUIUNSHER AUATWATUS AT Feiadawssrududadenisndn
d1Aey wazminnisasulunisideuaziauviliia TFP Growth Avziilinisiasundassnsinistdladanisndn
dwansznurosninsiulnvemandnlugUhuuNwana191Neui Ll TFP Growth

AN 5amUlUNTIBUAL TN T BINIASTHAL AIALENYUAILTOATIIHAN TENULTIVINABSNIINITINY

| =

ldainnasiiia TFP Growth vilimAnussgalalunisiiatadenisnde feudindrunadrmanssnulaendnazidy

nAnguniinsuanduiiuazuinis winisaauly R&D veIn1asghinan1sdaulgnisaaulunsidesasimuives

AALDNYY FIENaNDIUTTR LU

lunsuszliunansenuanmsawulunideuaziaunlnesnsin1sdnsnu agldmsuszanuaanudanguy
Jundn Fadunadnsiildainnisuszanamainuuudasswnaasegld lnsanunsafnnuldduiotuanunnguse
Handnluiidenua nande minmsawulumTideuazimuniianulangusienisinsnuiesas x nueANd N3

amulumaiTeuasiamiuduiovay 1 aibiAnnsdnsuiuduisyas x Tuies

1NNTANE 5 N15ANYY nudimsamulunisideuasiaunluseduuiondimanenisansu lngdray
gavgusionsinenu fanlugieiesas 0.15 - 3.1 laguszan wavlagadvegiuszanudesay 1.62 F4AULANF1YRY

AlaumantionnnannAllaNTUsERIMNAIMBLUUTIaRMLANA1 Y SIudloyafunatnuraissiuanme

M13197 3.4 aUunan1sAnemansEuvanIsamuITeLasiauIiaN1TI1e9

YofjiTou uardmouns Uszmedianen anudangusanisdneu (fosag)
Van Reenen (1997) UK 0.15
Piva and Vivarelli (2005) 8mné 0.5
Hall et al. (2008) 8mnd 2.04
Lachenmaier and Rottmann (2011) wasuil 3.1
Bogliacino et al. (2012) EU 23
PEEE 1.62

Tunmsuudy MyawulunsiTeuasinuidmadonsineu Funainnisaiiuinnssy lneanzuinnssy
UsgLnnuaniue (product innovation) tilesannisuaananduaitndetasniudeddussuanniu Jemsatudiunu
NMFESIUINNTINUTELANNTZUIUATT (process innovation) Fuinazaeimumalulagnsuanliduszansnimainau

Y ALANNABDINTITHITNNULDYAY
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91nMsAn¥Ives Bogliacino et al. (2012) Feiinsitasesilnondsuismaanmuussiangnaivnssy nui
gRavnssuMsUINsiimnudavgusionisisnuanmisasulunsidouagiamnanniige dee1afivmuaniain aa
msuinstuduiudoddauoguds uandusumisiliannsniiaiosinumaunuld dauwlunienissdndu wuims
wanldinaluladtugedianuBangugsnitegnaufiulddn warlunsnanililmaluloddugs nudwansenusion
Bomgulsififoezardy fderaunannsiinendeilildineluladtugs musniienaesinauumuussnldinnn

mansuaanldinalulagiugs dannsei 3.5

A58 3.5 dgUNan1sANwIHANIENUYasNTaUITLasiaIdan1 59199 wisnasanan

Manufacture
Uszqummwnssu AINTAW Manufacture Services
High-tech Non-High-Tech
ANUEAVEURDNS e
. . 2.3 2.5 5.6 4.9 Ll Ay
199U (Sp8AY)

o v
LYY = o

Aty Tun1samulunisideuasiauity nansenuiddenisiisnueivasldiinduduyngnaivnssy

q q

wih 9 i Jeoradulszleviivussnuluuigaannssy wiensldiausslesiiuussnuluuenamnssuguieaii
sudslssianvesuinnssuflaannnsideuariauiAlinauifedtu 1ieda1n product innovation e1atlunadse
uws997u (labor-friendly) 11nA91 process innovation Aduls

[

3.4 HANTENUVINITINETIUUITZAUIUAIUNTITEVDINIATFNA N8 UITEVDINALNBY

o A

UNUIMNEIAYeE1milaren1Taamua1un1sIdekasiauivesninsgaenisnseduliiinn1samuues

<
v v U Y =

AALBNTUAINLT NTITENA80E199199zRBIN 13N 19 5UATe T Felanuliuiuougeinesdsrauaudnsanse

o =

ansatlusdegenlavsell MamursenisatuayuveiniasyasiidiudAgunivigliniaensuiiunisaanuly

<3

o

nsdelueuian lunanduiy Aldeldudainsinisamuninigensssyilinisamuniaenvuanailesainienyu

« q

anvazlidiuanudndudelimsamuueniniguda

wamsAnwdlng) (Uszanm 2 Tu 3) Sdlidui msasmuimideresneissdanluniansedunisamuy
Wovesneentu Tusasfinufnudiudes (fies 11u 3) AlHFuinsamuniaizarannisanudunsifoes
AAenT (David et al., 2000) wonaNd Ssilenu3de9as Gorg and Strobl (2007) fiauauuyin nsatfuayuyuILR
naefidunszAuliianisamuideresniaenyy uwinsaduayuanideuaiigvesnasgensagyinliensuavu

RRGN

n13An¥Ives Oxford Economics (2020) NAnwIN1saeuIdeluansiverandnsnudi lussezdu luwdves
Leverage rate ¥1n3gLiiun1sasuluaiunisideuasiaun (Public R&D investment) T 1% agM1lAn19a9v U

n1ANYY (Private R&D investrent) Windu 0.23-0.38% Tutieian 1 U uavlusveze dadudnanazinadudu
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1.01-1.32% lussezen viseAndundi 3 whessnsiinduludusn dufie dmsuansivenandnsuds nisasuaivayy

NUiBveIAsEIu £1 avdwaliniawenvuamuinty £0.41-0.74 Tudusn wasiindu £1.96-2.34 Tusvezen

N3NNI NsamuUTeINIAsTIzdNasion TauTBIIAeNTUAUSTEZIIAT 15 U winalnediu

Tnjaziindulu 5 Yusn

Cumulative Impact (£)

£2.50 -

£2.00 -

£1.50 4

£1.00 -

- D - - D D D e e
-

T T T T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1
Years since public R&D investment

T T T 1
5 16 17 18 19 20

= == == | |pper bound of estimates from preferred models
e |\ledian of estimates from preferred models
= == == | ower Dound of estimates from preferred models

JUN 3.1 wansznuvasnisamuluduidenaigdenisamuvasniaensuludialaisiiee

w1 Oxford Economics (2020)

wananil mnfiasaIguiisunisidsuilaesnmsaduayuniaiguas iuasuideveanialenyunuin

nansenuTiinluazdsmaneudisimaulngldszavnaiisussanas 2 ¥ (Economic Insight, 2015; Oxford Economics,
2020) (5U71 3.2 () Az (1))

s — -

= = 3 o

£ ¥ - -
-

=
=
s,

2 3 &

15 |
2% I‘. I. -.\

Yichange in GERD oo preed e pear

% N by
2000 2001 IONE EMGC DM 003 006 2007 Zo0e }{'l.ﬂ‘ b LU § e ]
W

— 5 chimge privite % chumge public (2 year Lag]

U7 3.2 (n) Mmswsunuasvesduamuideniasy (dald 2 U) uazanaenvu

111 Economic Insight (2015)
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Annual change (%)
15% -

10%
3%
0%

-a%

-10% -
FE LS FELSEFE T %

e Priyate GERD (adjusted) — bl GERD (lag2)
U7 3.2(v) MavasuwlawaIluamuidenialy (dalu 2 ¥) uazaiaenwu

1 Oxford Economics (2020)

wnfinnsanlusieau uidedrsiulinuanuuand19eg1alted Ay AN IENUADNITAMUAI AN
FEMINTIEAUA9Y 08el3AnIUNUI nansenulievuluudazUszwaianuwanaeiul lunmsiu andeyaves
Usemesinge Tu OECD wudn Tnsiadeuss Tussese1iuad Ruauuesnindy £1 vdmalinialonvuaauiiudy

Uszanas £1.62 IneUszinadUululssmeninansznuasds £3.16 lusaeiialulnansznuiiiedud £1.21 iy
Long-run impact (£)
4.0 |

35 4 Numbers next to bars indicate the time period (in

13

30 - ﬁ 15 years) for the long-run impact to materialise
25 | . 15 15

20 - [ .

15 1 T |

13 == BN
101 1% 14 g 55
05 |
0.0
o > A & P & @ S N N
& S 3 2 N #
}% Q\Q @0‘& ‘{}QQ' e’bcg\ Q"@? c}}\ ‘\'élh @Q
S X

mmm Range of leverage estimates  =——=QECD average

JUT 3.3 Wisuiisunansenuludsemesingg

fa1: Oxford Economics (2020)

wonINUANHILAY Oxford Economics (2020) fManilauansliudl Failn1sdne1due NLanINansznuveenig
aluayunTBuasiuuveanIassidmanensamuvsanaenvuduiy Jieedndngudnlinanisfinulufiani

nlndfsaiuanddedeiu lnenan1sfinwaiunsaagulalunisan 3.6
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[

M19199 3.6 AFUNANTITANBINANTENUYDINTATUAYUNITIIBNASTNNsaN AN YY

(1953-1993)

n13ANEN Yoyaild NaYBIN1TAMUIY HaYaINTUALLUUAINIS
1A3g ($1) denmsaany | aeuIdeansy (1%) s
FWyvaenanvu ($) N1589UIBVY
MAensY (%)
Oxford Economics (2020) | UK $0.41-0.74 (1 U) 0.23-0.38% (1 V)
$1.94-2.34 (Syez817) 1.01-1.32% (Sz&ze1))
Economic Insights (2015) | UK $1.13-1.60 (1afe 1.36) 0.48-0.68%
$0.29 (AoLanzNanis
AWUITENIALBN YUK
an1dun1sAne)
Montmartin (2015) OECD 0.43
(1990-2009)
Correa et al. (2013) Meta analysis 0.166-0.252%
(37 papers)
Guellec and Van OECD $1.70
Pottelsberghe (2000)
Diamond (1998) us 1.04% (basic research,

2HZYN)

Sectors

Sussex et al. (2016)

UK (Health)

(1982-2012)

$0.83-1.07 (5¥axe1) lng

44% zaswaty 1 Yusn)

0.68-0.81% (5vezen3 Iy

44% zdwaly 1 Uusn)

ag13lsAny WiIN13dEINNTIILVRINIASTILAAADNITAIUAUNITITEVRINIALDNTY UAYBULUANTT

@ <

e

asuvasnANYUluiune vessEmAnIma wud Maenvuinsamulusumealulagnisningaian dumuby
nfinsasuaraensutieliud n1svuds n1sdeans warlaseasneiugu luvaeiiteyavesdsuinaeeamsidenly

anwaeAa1eniy AsniANTUaUNINantuTawnAlulagn1INEns19 Sesaunlaun Nstlleuwadinl WU uaz

o

MsvUEs FeansiazlaseasnanugIuaue

«

34

greanmalenvuiinazgnitinegluuieiiu i walulagnwinlunirgeavnisy A78819015UANUAINTT




90

80

70

60

50

40

30

20

W 2553
W 2554
W 2555
W 2556
W 2557

W 2558

o

Exploration

and

Environment
exploitation of

the Earth

0.30

0.17

0.23

0.37

0.44

3.27

3.27

3.14

291

Exploration

and

exploitation of

space

0.06

0.06

0.06

0.10

0.03

W 2553 W 2554 2555 2556 Q2557 Q2558

telecommunic

ation and Energy
other
infrastructures

9.18 523
9.38 581
8.16 6.17
6.53 5.36
8.15 5.32
9.14 5.14

Industrial

production

and

technology

74.59

72.65

73.61

76.45

75.59

73.73

Health

4.7

4.46

472

454

4.51

¥

Agriculture

1.24
1.00
0.90

0.96

Education

0.40

0.32

0.51

0.27

Culture,

recreation,

religion and

mass media
143
1.55
1.50
1.04

0.97

adaun1samuluduengg vasniaeArUUTEMANIYME AUl 2553 - 2558 (3auaz)

Transport,

Political and
social systems,
structures and

processes
0.16
0.21
0.14
0.12

0.12

General
advancement

of knowledge

0.80
0.83
0.93

0.73

JUN 3.4 dadrunisamuludiueineg YasmaensudszmaAnanaudl w.a. 2553 - 2558 (3awaz)

fin: www.stats.oecd.org (2022)
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o

11.37
3.71
1.66
0.00
|
N & & \}@f’
% & L &
2 & K N
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o S O &
< X Q&
& & S
& \O &
R R S
R N
& &
3 @ «
& < AR
> o @
@ Y N
\O \§\ b\;’
%+Q é‘@ NS
&
&%
{\,\
o
K
<@
dl 4
3Un 3.5

43.35
12.65
) o
%‘\é oo\o
o)

N

O
e>°é\o

adaun1samuludiusngg vasnaensulszmAsasasidy U w.e. 2553 (fouaz)

17.47

N
~
@

Q.
%
"

adaun1samuludiusngg vawnnaensulszmAsanasiie U w.a. 2553 (feuaz)

Fian: www.stats.oecd.org (2022)
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UNT 4 BUINNINITHAIUITZUUNTTAAFUTR IUNTINETTIVUTTHIUAIUNTTIDY

ludruauilfigaymunglunisuaninmuuininisiaseinisdnasssulssunavemiiesnuide 9Inns
NUNIUITIUNTIN wazufneIvesUsznana 4 Wedunuimanisiiunuliviiesnuidde (R&D organization) lu
Useialneanunsadentdsunuunsdnasseuussanaiimingay Tuudagau (field) wientieny (research unit) ¥

AnuseansamlunisuImsdanmamsnens uasviusiemsnisaifasuwdas

Weaia1sunszuIunsinassaulszanavemihenydde diulvgasinisadfanislinanauunugaanse
M358 (Hoon Jang, 2019) Aaagiulaanmed1wemulsnuITeaunlug the National Institutes of Health (NIH)
YIUTLNAANITOLUINT NI IUARUITZUUNITIAATININEINIIALATINTITENTA AT UIUUTTUIUN1TANTUNIGN

=

winnza og13lsha nsWaudinandmsdadldsunisiasziaintadesig o lulnezdu nausslevinaesvgie

Aszintulunsazlasanis anuattvewalselevd uunsneinsinasilunsazlasanis Wudu

waAnlumsinasssudszanavemihsnuidednafodesiunismnansuunuainnisamu (Retum on
Investment) fiansliifudsnadnsvesnuide uininsnuidoftanugsennlumsssyimadniduduresnuie
ol (Grimpe, 2012 uaw Fedderke & Goldschmidt, 2015) wiu lunsdivesuszmamnvald Snsldsuaunsifiuid
Tnauilunadnsuesnuide viensanavisdasng 4 ynduitialusudnenmussnsamulunuids aedmuagis

szez1a1 10 U wdanniinisasmulueudde Wudu (ang, et. al. 2018) wizfidrdindnanimluaAdefidaau uly

AUNITINETTIUUTEINN warn1sUTUUTUUSInaAdinmuAugen wazUszaulymuisdsens ihludgninude

Tunsiasulasn1sanasssuUseanalnilinsusmsInnIsnaUsEanS nwanIu

LildameUszmanivals Aluunfalunisinassauyssanaiunulddelnissansnmunntu wiludssmed
finsmhsnuddssuaivg Wy Ussinaansgonsng waznguuszsmeglsy sreiduuamslunisusulaisnisdnass

nSnensNLANAaiulU

Tusafinguissmavuadn Addnsnmlumsinasssulssanuiionsifednudie Sniudefntym
melulszmaiusulszina ssdinmsdnsulszinadidedudduns wu assussidn (Moldava) ilutisniiiia
INgFATYENY (Uszuad w.a. 2551-2555) 98lin130ndndusuUseuuiIunIsIeuInnUssmanInals Usema
wosiiu wealnsiile Wusu (Cuciureanu & Ungur, 2014) uanslilfiuuuafalunisinassaudszanamiuidevesusyine

adnfidendldsurnansemuanndymiuasyginvesszmeeg

98193 wwiauAnlunsdnasssulszanaestssmanguunndn Aliauiauls iWesieduisnisind

Augaenes viseldatlunisdnasseudssanaliuinin

> NANDULNUGIANRBN1IAN %30 Maximized the return on their investment {ukuiAnegaining llowheraneuwnuiiviieuain

Tagldfuaziinnuusnaneii Wy nareununedng nansuwunIuasegha maldanmsudtam Jusu
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4.1 wumslumsinasssudseaas as Jagdu (Main Ways or Pillar 1)
4.1.1 WIS

wuanslunsdnasseuyszanaauauide Ingdiulngnilsnuglvnu (public funding agency) Avsjeitiu
N33nassuUsEInunTIdelaegaiansanludiudnlasunayselovd luraeniieauide (institutional) A Fuiinyey
nsldsulssana wardsnsfinenide deiu Tulagtudaduuimnnisinsein1sdnasseuuseanaiun1sidy wenany

nihenunselasinis ansawudliiu 2 @ ldud 1) dauiidrgniaenuide (to institution / university) uae 2)

v
o

druinglasen1side (to projects) lnsdndrun1siivuideluns 2 @ azdiumdnuinle vseasiinisaaneuyuide

Uszinlannnindu Juegivladewmantl

1) szAuN1sWAINIYaUsEmA Tnenguuseinaniimuinaaziinislinidodiglasenisiiiuanndu iies
menslinudnvuzlavannsalanadnsnseiuaiudeanislunsiauussna fsgagusenaunis

UM FANuduiusidausenitsulssanailiuussnniliudnsdnsniiaduresseme
2)  nsHsEUUNISHANTaUIBNTARN UssmaniinisuSuusamhienuglvnuide nmsiiamudAyiu
nsfianznssuneuenidlulagdaUsEmeAieRNTmMUITe wagnisiissuumsussliunanuide e

Hglinislinuidvasglasanisiiunniy

o

3)  mswWasuudasngsudsunaztunaulunisiunuide ewheyuidendannudedunsydisaviely

'
o v A o [

d1159 s audndulunisadauuyednisiunudde WuladeddgivildnsTinuidegwe

v Y

NuTe/amAnededadley datu nsaduayulimhsnuidenseuninetdy af1edasylunisinidy

o

Ny ssviglvinaansvesnuITunianuuanaeseninnsiivuisaesdiu dseduitosas

TA8LUININITIATIENITINFTTIVUTEUIUATUAITIVY BENRTNRUILNUNIBLIATING HINUALLDUATILANAS

[

U9
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A15199 4.1 N15ANFTFIVUTTUIUATUNITIVY LENATNRUIBTUNSBIATINSG

Usziiu Fauiidrgmineaudde dauiidrglasansise
ANBULYD MBI Duuvinends vieanuidedd o Junstudeiauslasinsiiieneuland
ANNANNTLUNISVITITBRMIENNG vhdelawzinu vieanideiianadgl
AUFDINT o vz
msudsdulunsvenu finsudeduiios (unsdfifmienudi 1NISUNITUDENNINANMEN WU NI
ANuanInIfelndiAesiv) wselud LU wionaenyiulunsdinsti
Msudstuiay (block grant) lasansvensaiin@nwinu
HUININTINETS Top to Bottom: Tnensdasanainssy fivis Top to Bottom wag Bottom to
ilensdnassiuyu isznausg top Wnetinideiddasslunisivun
FIUNUAIAST AunuinwIneteans VOULYIIILUALTTNIAN Y nevaNBIse
HUTENOUNNT UazEINuUMNedsay avievndeideiiniasgimua usly
msdnassvuazdl AnznIIInT
Usgnouenndguasiingaud
Aeades sais ferumeuen (uwns
ned)
sULUUMSInESS Past Performance Weighted average dumiﬁmﬁﬁ%ga
Negotiation Model ieane)
URAIENSSUNNS Delphi Method QUﬂiiﬁﬁiﬁﬁ yaga
RENG)
Regression analysis, Time series
Analysis, Data envelopment analyses
(unsdifisideyaiiiome)
wannnslunsdnass o linsuuddn usunanaiuTes Tinthmdn (weight) Tmuduves

AENITUNSNLBIAUTENBULANANGAY

SyIaUsEInA

@

NATeTTANFeINS wazauaI
Y

Ahmindeauanansiulunsias
Usena wazluumasl unagiinig
Jaddiu (priority) vesUsznnauided
Fa9m3 waranfigons uazided
Foems Mneaznssudieldndnluns

INATS
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Uszihu

dauiidguiisnuide

dauiidglasaniside

AN5IANIABIENTIUAITHINANTEULEN
AUENTT V3RV harlimaAnia

Delphi Tun1sasuf

Uszihudigniun Selectivity nMasjathluannmsided mMsdadfuresssanaideiifesnis
Wnseilunns Foans wievdeiidesns lay waranuiideants uagderidesnis
InETIN RUIUNRTOUNTIVNY IR AZAINT TR yAIN nsai1ouyeedly
Bdenasshnuidefineulandld P A
Concentration NM33¥YAYTINTD gnsesumTASeluaatuisense
ﬁﬁaﬁ%&ﬁamﬁ’uiﬁwgamwﬁwmé’ﬂﬁ Mmq%waqﬁgﬁﬁﬂﬁﬁg Uqﬁ’magqj A%19A714
yAnaNsTanIsaatiuayuLaziAeates Fenwgval
fussihium/ideideinis auFuRinveUsoyuldTuMTdnass
Sustainability AU EuLeMtIBY FuusainaTlunssiunsisy
Wreun1Inedy Tanansaaiy q
MiAdeiidesns fnmsadayanains
NI HIeusIeluszAUn
ALZEL
#anun1saing fuwwlduanaslunguussinainuiie, fuunliudstlulssmaimuuga
SEGERIY Lﬁaqmﬂmﬂ%fg%aﬁuaquiﬁ LLazéTqLﬁuﬂﬁﬁq@ﬂnuiﬁaumﬁ%mmﬂ

wngdeuavaniuideveyuly

ANuwLlATINIGTIY

fwwllupsmlunguussinavnndn
waznguUssmamaaian Wewhens
fisyuunsAnauUssiiunadild
UseAvEnm daalyiidlofining
wiswgna NuIdeludiudnassdn
mignuIdedinasusiuTuandludiu

Jnasanglasanis

avudnduvesnsdnassyudngming
nuiedansdiey (undnduiidniudes
AseguanaaiuluudazUseing) e

meanudndulunsidesuuuulmiind

ANULFLIEN

MAgUsENOUNIAEY
fanusaulmiannmswdety wazaIu

gntunstisudnassyuresinidenh

Tnasd
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Usziau dauiidguiisnuide daudiidnglasenisive

] X 1Y 3 1 Ay A Y = Y] ' v
Uszihulunsinny ®  MIUVANLNUNVOINUIVIUINYNUTD ®  UHATNEIINNRANAITUTENINE U
Usziaiuwa UNINESE fudsumnu
® pnuNaANSIINRNAsTUsEHIN iU

frugSunu

o

1 Uszanalageide

dmfunisinasssudssanaiiuniiidedigrniieauide fasduiludiuanituniside (research
institutes) WarNMIN1&Y (university) Tnelaiinsseylasenis vieununueilineuaiml n133nassauyssuu
SnwairlidulngagliiBnismannvaissuuuy auusuumiansUssdiuremiienuiseldimunly uienuite
wiandlaglddnslumsinasssuuszinamuulovisiiinistmual it nsdnasssuvssnaludnvuedinaiiay
ansnszyldensdnauiianunenisife suwadnsiiaainngldsuannisite esiedunimnasiudimin
sprhaglinuiumhemAdovioumnineds fudu Tneviluasimandninasiddlunisfinsansussanmsesu

17

Uszennil lown

1) simuaumsldudssinaniielianunsansivaeuld uazsilunsldiunsmnuingUszasd winndiang
ganguvaen1sAiiun1TIde
2) sja¥nwanumsaiategveniieaidy unIne ds vienguau lagidenlasinisianunsaldaulseunm

aananiiiinUsglesisengudunendeanisle

TaeTUTEAUAILAITINTG LU TIUIUNISANUNINTANS wazdvansuainIde a1u1sa1uIAs1EilunN1SInass

Tuvauziinisdnasssulssanasunsidodnglaseniside aslianuddlusunisudedu (competitive)
LaENTEUIUNTYNNUITE (process) Wuddey Fennsdnasseudszanaadludinlasinsivotuasidemildonns
fuiuaAfeveanguyaraiinisszyingusrasdlumAdeidanu fdefmuaiusulszinauazinat Tagsinagding
dadaiauslnsanis (project proposal) fiazsifiunislunuide lnsasdunsudsiulunstudaiauelasinisauiade
Woilldusemandrmih vimniursdinisfenenssuiofasanauauifvesnstudeiauelnsnis uasdnassu
pdusiely nuualtiumsanasenisinuidegmissmiorvieuminerde sngmsliyuituglasmsfiuiniu
tu o1V lunthenuievieuminedeUszaudaminisiiidesvezen nmafnvssdunmsamuayudiunsive
16 F93gdgUuuun1sdnassnuideglasenislunuy Fixed-term contract funding, funding for specific research
programmes (Gudrun Maass, 2003) figfasnsidesiadetneseninvanuiifinnudengiuanesiuld

v

a1l Taassnuideglasinmsdunnn niesgaziludlinuiiugiunsssiinisifendoanisaiuayuain

q

Wusling (Usznaun1s viiemihienuideinsuaide) ievihliiinanusuiiowarnislduselovisiudula lnons

Uszillunansinideasiuet

[ o o

a <)
unUsziiuneuen tudngy
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azLuledn wuImansdnassauszanasunidulituisaesngutu Tanvasiiuanaie adreenulddu
sysulunisuwdedy lngagdiunisyeadialasinisidenieldnisaivaumsiiunisiuenvadeauliidudassves
59115338 visenslianudidyiumhenuideliansaasegrioniunisauingUszasd asilunisaaneunis

PAUIFNEAINN A UNWIT8AILA
4.1.2 Uod-7aids

dmsusumnamsdnasseuseana a Jagdu anmsfnymuiniived-teidelunsdnass dall

M13197 4.2 Gaf deide veensinaTINULULA 1

Y o v =
Jah Jaide
1N13599aTTUENAUAN YUEVDIUARATITY Falidnslgdnanmnissiunsinuaudulseiu
Tunsiwses
39957 Afiunslaviun Falduumanisandulavesamenssunsidundnlunig

A1 SuliladinnsAarilsfetadenng o Alalunnsg

BIGERR

lgsupnudaiunamenssunsifianudeimguazd | Jusuunsdnassdilidaau anuiuvesanznssunis

ANUVAINYTIANY danastonslinw/ldliundaiau

1 Uszanalaggide

4.1.3 SULUUNISI9dSS (H28819)

sUBUUNIIInassunuddelidnszlunisudsenmuniisnu/uning de wislasanis agldisnisns

v @

ANENTTUNITUINAITUT AUNS AU TILAALTITDITENUUA ANITIRAIUINLN (weight) s2uneldinaiia Delphi

A 1%

Method Tun15a1tue1u Jaemin Choa & Jaeho Lee, 2013) Tngianigluanuideninisasranandauaiiva nsold
waluladlu Suidusnuisenideyanisuanisdndunulidfisme wielifinanisduiunuas sUuuuunsinass
nwaurdl dldiudu “3Bn19BanmunIn” (qualitative methods) suifiuisnmsiidedldfiumgyuieanznssunisin
Andenasmdninasiniivun aeldesdanuiifog u Jagdu

' <

Tuvaezi “35n19139U3u0” (quantitative methods) 11319248 Regression analysis, Time series
Analysis, Data envelopment analyses fﬂzLﬂﬁgﬁ‘miﬁ'Lﬁumimmmifﬁwaﬁwﬁmamu%% satennuideiarlasy
KadwsannIsawmu SaduiBnisfiduiunsldlunsdifideyatidoadnlunisdndoniifivme driu Usemeaiiud
nsld3BnsdaUinm Wy Ussmamnvald asdnisldenugfuBniadenmam nannfe Ussnanmaliasliiemieg

MATEVToN NSy T3ue IAsen53de dedaiauelasamsiiievenuidednglusunsy
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T9UTeaIAvIn1T9naTTIVUTEUIUNTITERENAUNUIBNWITY NIT0UNI1INGIFY TAULANAIIIN
la5an1539y Nsluiuinguszasdveen1sdnassluyu (Cuciureany, 2014) HadnsilaaN&unu (Poti & Reale, 2007;
Cuciureanu, 2014) AENTINNITNIITUIUNU (Poti & Reale, 2007) wazinuein1suseidiuna (Poti & Reale, 2007;

Cuciureanu, 2014) Iaglungsu OECD 30 N153RaATIVAIUNT AIUARS

15199 4.3 Trends in institutional and competitive funding in selected OECD member countries (50waz)

1996 1997 1998 1999 2000
Canada
Universities
Institutional funding 51.8 516 49.0 46.1 434
Grants and contracts 29.8 295 3141 339 36.7
Czech Republic
Universities
Institutional funding - - - 80.2 75.2
Targeted funding (grants) - - - 19.8 24.8
PRIs
Institutional funding - - - 425 417
Targeted funding - - - 57.5 58.3
Finland
Universities
Institutional funding - 52.0 - 47.0 -
Grants = 19.0 = 24.0 =
Contracts/projects - 18.0 - 19.0 -
PRIs
Institutional funding - 50.0 - 43.0 -
Grants - 7.0 - 9.0 -
Contracts/projects - 24.0 - 27.0 -
United Kingdom
Universities
Institutional funding 37.3 36.2 3541 3541 34.8
Grants and contracts 62.7 63.8 64.9 64.9 65.2

‘17'1'm: OECD 91411 Gudrun Maass, 2003
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JUT 4.1 YszAnSnmvesszuun1slivuids (wnu Y) wWisuisuiudadaunislinuideasglasanig (wnu X)

ﬁm: ULf Sandstréma,, Peter Van den Besselaarba (2018)
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4.2 wuamslnsilagldzuuuunanauununianisitu (Pilar 1)

Tunamsnisiudu “38n1518sU3um” (Quantitative Methods) flanansayiunyszendldlunisinass
auUszuad (Ch. Ankhbayar, B. Lkhagvajav, N. Tungalag, R. Enkhbat, 2019) falunalddeyanausznaun1sdounas

yommtheeddadundn lunmsdnadadiunsdnasssulsznaunnngadoiounanouunuiilaiuanudes

4.2.1 WInng

2

piglulumandun

YY) ' £%

33N wegheniaeariinudululdfiesinunldsuiie modemn portfolio theory
(Harry Markowitz, 1952) w3pi38n8negnandisin mean-variance analysis Sadaguundndnit nisdnassduamuly
wosalnalotudiosdinnanszasandes uaednlvidanu e figalussdunansuunuiiannus nstlunatin
Uspgnituinfufiasfesivanauunuuazandsadonou 1wy masuuslinanouunuvesmiaeauides 10u SROI
(Social Return on Investment) i’JmENIﬂNmﬁﬁﬂﬁagwﬂmwwﬁﬁ'ﬂﬁm ﬁaﬁiﬂmﬁﬁ positive correlation Hudu
dau Adss Taeundrualidy Arauuususinsasien (covariance) vasdunindansglunesnlualofionsd
wAnssuRfimmAtestsiukariu warAnsuUTUTIU (variance) YoayarAunsnegnuna Feluiitidunisuans
fenruaaduamlunsudsianunuuiasmiaenidde 9y mnmhsnutu sdasanuaiiauedusuliudaeu
o mhsnuAtedulieudesh Wudu) 9nmguifinariautsatunyia optimization Tuguiuuves efficient
frontier (Frank J. Fabozzi, Francis Gupta, And Harry M. Markowitz, 2002) Lﬁau,amwamuLmu@iamwmﬁﬂwmma
%’maiiwﬂizmmiugﬂu,‘uwmqLLasLmeamﬁmaiiqmlismzuﬁﬁﬁqmiui:ﬁummL?fawmﬁ]ﬁ’uiéf Fanm 4.2 fiszdu
nanoUwnLMieq (wnu Y) isuuvunsdnassiuyuiidululivainuanssuuuu ngaluduiidu efficient frontier 10y
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Eficisnt Frontier
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= & 5 o

= Tangtncy Pertfolio
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5—' Individus] Asssts

ik frearae

Best pessible CAL
Standard Deviation

U 4.2 Efficient Frontier uansuszansnunasalvalonuusiiegainuanauunu (WnuY) wazadnudss (WnuX)

#un: Vindaniar Y. Putri (2018)
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Capital Asset Pricing Model (CAPM) (Robert F. Stambaugh, 1982) Fe0198nENTAU
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date pmul pmu2 pmu3 pmud pmus5 pmub pmu7
1/1/2009 2422267 0.345561 1.819347 2.575713 1.715942 2.029701 1.603726
4/1/2009 2.586774 1.15508 0.885416 2.326886 1.499394 1.395462 1.370034
7/1/2009 0.272833 1.098944 1916782 1.214914 1.062337 1.802863 2.380687
10/1/2009 2.437455 1.342718 2.096963 1.87968 1.587757 2.200413 2.322207
1/1/2010 3.69072 2.716534 1.309592 1.389071 1.142359 2.228286 2.087426
4/1/2010 0.329739 1.576279 2.344016 1.577236 1.143692 1.542524 1.970365
7/1/2010 1569261  1.1627 2.420727 1.613962 1.985348 1.827689 1.613673
10/1/2010 1.124552 1.470375 1.295949 2.138757 1.070637 1.454454 1.62296
1/1/2011 1.625907 0.454041 1.454692 1.550179 2.008481 1.999012 1.944204
4{1/2011 0.527506 2.70225 0.923972 2.169247 2.360906 1.932887 1.430082
7/1/2011 2.997289 2.246475 1.772241 1.98778 2.105804 1.877566 2.161322
10/1/2011 3.239784 0.35977 2.216474 1.37182 1.857693 2.199746 1.358456
1/1/2012 1.445332 2.427766 1.495002 0.879971 1.022258 1.47609 1.589582
4{1/2012 1.698367 1.566824 2.076608 1.412092 1.846488 1.623476 2.252132
7/1/2012 2.331007 0.536953 0.872473 1.742733 2.158498 1.310159 1.329634
10/1/2012 1.154558 1.488812 0.94261 2.704934 2.068843 1.779936 1.646316
1/1/2013 3.688872 1.922204 1.614027 0.868673 1.605993 1.48994 2.169325
4/1/2013 2.341059 2.325654 2.647653 1.644612 2.301812 1.351191 2.210653
7/1/2013 3.676019 1.305734 1.258997 2.132321 1.964143 1.122356 1.338673
10/1/2013 0.362733 1.140325 2.484316 2.758798 1.167083 1.458687 1.834352
1/1/2014 1.886464 2.414695 1.413503 0.91412 1.062548 1.263839 1.43803
412014 2.733323 0.911043 2521578 1.053061 0.938873 2.057941 2.169137
7/1/2014 3.652809 2.541689 1.970715 2.517933 1.361355 2.103425 1.492161
10/1/2014 3.117106 1.074965 1.195032 1.936572 1.342714 1.327382 2.219407
1/1/2015 1.281158 1.870273 1.995082 0.660751 1.780262 1.547964 2.266225

JUN 4.3 dayasuninanauLnuINMIIIEUAINY
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— : aG :

25 5 & 2 2 ®

[ I I R B B

o o

R )

[l

pmus
pmus
pmu? -8.

[ I I B B B
o
[ I I B B B

a.
@.
a.
a.
a.

JUN 4.5 wasnduasAn Covariance U890 W 4.4 Anualiiuasndilunudioeg Z
cov

un: {39y

v '
' ' ° v a

N899t Y duaruintnfldlunisinassevussutuvaaniay PMU A1vualiduiames

q

7
W=W.,W, ... W, lae? Z w, =1 WiouAMIUKARDUWIU R Uazdulouuuingsgiu o taeell
i=1
7
R itomans = Z poX W, Wie #=1AWasAinIN 3.2.3 wag W=nawesvasduminiviinisduls
i=1
c = \/WT . Z - W e W, = AURsNgaRULUAUtranspose) UasAmesUInLEn W,
cov

Z = WASNGVBIAT covariance AILAAIIUAIN 4.4
cov

LLé”;EjmhﬁmﬁmﬂuU%mmmﬂ wazthuwdeslananin

Simulated Budgeting scheme Optimization based on Efficient Frontier

P Maximum Sharpe ratio
275 1
* Minimam volatility

annualised retums
b

o5 10 15 20 25
annualised volatility

JUN 4.6 MunanauunuiisuaMuiesvasitegnsuuiegiliannnisgu (uaimwinisgu 150000 sagna)

un: {39y
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U7 4.6 finnsuandliiiiiu efficient frontier ¥ataudsiiuanslilusui 4.2 Tnelunaiauedn avsdauus

awlszanalsmiisnuisgAndudndiuioeas fell

pmul p pmud4  pmu5S pmué  pmu?

allocation 6.7 11. .86 18.85 9.7 8.43 20.57

JUN 4.7 uaasitegramanisingulauissudszunavadlung®

un: {39y

4.3 wuwsvslagldnsiesziaedyyUszhvyg (Pillar 11N

@

Tunsdifideyalunsinassuidediiivane wu ndninasilunisdadon YadeidrAglunisdaden Ussiud

o

av aw

AD9N15 NaaNSTRUITeNFeIN1T N1sleIsNIelSuI JuAsnsfiinaula wagyihbiiAnaudaaulunisdnassnu
798 1ne w fjﬁ]ﬁ;ﬁuﬁimmamﬂﬁm Regression analysis, Time series Analysis, Data envelopment analyses Plaluns
Jnassmuideluuisuszmaeguda udihilaudszasdfiazlimnuddymsmnuduiusidudeuvestiadlunsdniden
M3eN1IMANNENTUSSEnINa I LarNaanEvesWITY n13ldnnsTiaTeaiiag Neural Networks (NNs) fAaggaeli
FunmeadnsfiAnduannsamuiite

WNTNSIUTEUTBUSENININT 1A= Neural Networks fU3Bn1siaseiidsusinadu « Aagnunis
71 DNNs 2z duAsnsfiusanioniflofinnuduiusidudouseninetadelunsdndentd Jynusedus (A) Ju
LuINIMsANWTLEsULUUIUINANIANLARYeaNyEd Tnsdndulafifunszuiunisiidau misfedadonns
Fadulafideududouls 33n1s7iteuusznausie Artificial neural network (ANNs), Genetic algorithms (GAs), Fuzzy
logic (FL), Expert systems, Problem solving and planning, Nonmonotonic reasoning, Logic programming, Natural
language processing, Computer vision, Robotics, Learning, Planning and Various hybrid systems Fensandiunis

TivannvateguiuuNauHauiv

nsfuiiunslumsdnassuiteniensliiminyuite deuléinaia Delphi ilemnaasuinmasnslivu
Weluusazdu wdeusazide fanumnzadlunsiesgiuumensinassiuideifefifianuunndaiu el
7 3313 Delphi Ssnnduaiasfiolunssrvsanunfiuninnitadesdelunisdndula uazidloduuimenisinass
Fedadefifamududou 33015 Delphi fonvvzitymilunisfiansanls fadu nrswmuIuIni Delphi WAdhgisns
Analytic hierarchy process (AHP) Suidunisideadidu wiaSeufisurufionels vesdladedildlunisdnduls tned
Ffdeuleun fuzzy AHP LHewheduiBnmsilnndidssiunmsdndulavesnudinniign wavannsadadulalelidade
Tunsideniivarnuangld TngldmdnnsnsSeudieuiden ndminiussiinsfinsanuuamansdndentedoid
Auduiusuuu L dudunse vdefaududeunnntu Waundu Artifical neural network (ANNs) fianansaudle

Jorananailotoyauiamelula

® e : toyaviuafithindeseiilugadoyaauyd
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4.3.1 WuInNg

ANN 1Ju3nsmesugUsuuadinenans vseguuuunsuianes Nlduwifn Biological neural network lng

A11190 1 TUNINIAIUNTIATIZANITRY TATIZAATAR AIANITUNASNETOINITANTUIIUAN 9 19

WUUBIVDY ANN I3UAUIINNTSYI Processing Element %38 Neurons dinisitioulesiumeaunisaainaans
wazideulesiuduaieds (Network) Feonainisienlasuseanas 2 9u (2 layers) #3aunnnin 2 Tuls Iae Neuron
Tududi 1 (1* layer) aviluludiuveasadeida (input) uaziimadenloduTudusng o Insnavesnisiiasiziludusig

1 szihluilutadeindilutusely asldnaagvesnisaniiunu

Hidden
Input
|
Output
= )
f ke
b4

g‘dﬁ 4.8 General configuration of ANNs

fun: Yu-Cheng Tang (2009)

WaNansaNTIATIENYad ANN neldusay Neurons avUsenaunagnis
1) A mitinvesladeididinagkiudng activation function

2) Aruinwavesn1sanaulaniels activation function AeuazdsRtuaenu iy wadws (output) 309013

inaula

Activation

x W
Inputs = Function
&
: r) IR %y
_ J Clutput
X, — W 1 eT
\’l"r”'gh“-'_ Threshold

summation
or net function

5U# 4.9 Basic model of artificial neuron

fin: Yu-Cheng Tang (2009)
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4.3.3 5UuUUN159nass (Faeeg)

A9 8U N153RassNUluUIEN Aerospace Company Fudunhenuiiveneenuiarnnsanduuyes
aadglulssdldniy wassosnsifiumiuannsadondeduniu eglsid mhsnutamlunsinassululuu
agmisnuilidusssy vieliaunsadaassldosaiiusaviam nalnnsdnassmuiaSuiiuuliinnld Al inntu Tne
nsfudunisduduld ANNs BuanmsduauaiifiRsadeiielilddeyarine 4 vamanisnmuaglaldnisaiman
svmmfutssivlunsiionsan Tunsdnuiiasennsalfnuuemmhsny Flisht Services Department (FSD) 7idmass

yulu 7 ndaeau baun

Flight Operations Section (D1)

® [ngineering Section (D2)

® Business Section (D3)

® Flight Support Section (D4)

® Field Operation Inspection Section (D5)
® Flight Safety Section (D6)

® Planning and Administration Section (D7)
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1AENI9UTENTNITAIAUENTINNTUINAITUINTIAATTVY TIunslinsimualadelunisdnass Gwaveanis

a \ =y Y cval o o 1% o o A Y o [ v v
Ansesituduillamnannmsdunivalinineites lngaglduszinulunsAndenudn 2 Usziau laun 1) smudununis

U315 (operating cost) Wag 2) AuRuuN15aImu (capital cost) wazdinsimuauszinunsiansangeseaniu 10

Usziiu Aagu

Budget Allocation

—

Operating Budgets C, ‘ Capital Budgets C,

The relations between government’s Co-ordination with time table
and company’s strategy Cyy based on before’s experiences Cy
The development ability of section Cya Exploitation ability of new products  Cy

The expenditure of materials Ci3 The degree of environment pollution  Cyy

The expenditure of salary Cla The complexity of business execution Cyy

The expenditure of services Cis Purchasing fixed assets Cys

D, D, Dy D, D5 Dy D,

JUT 4.10 uuaMuaUssnuNISINgsIUVEY Aerospace Company

fian: Yu-Cheng Tang (2009)

Py

Tnganuduiusidenlasdadonig q wasuumensdndulaaunsaaguuszinulaci

1.

Operating budgets C1: Operating budget contains estimates of the total value of resources required
for the performance of the operation including reimbursable work or services for others. It also
includes estimates of work load in terms of total work units identified by cost accounts.

Capital budgets C2: Capital budgeting (or investment appraisal) is the planning process used to
determine FSD’s long term investments such as new machinery, new aircrafts, replacement
machinery, new plants, new products and research and development projects.

The relations between government and company strategy C11: The budgets of FSD sections will
depend on how far their strategy relates to government strategy. The stronger the relationship, the
higher the budget.

The development ability of section C12: The DMs will give a larger budget to the sections which
have the potential for development and products which can meet market demand.

The expenditure on materials C13: If the section needs more expenditure on material or if the cost
of production increases then it will be allocated a larger budget.

The expenditure on salary Cl14: A section with a large number of employees requires more

expenditure on pay, and therefore, a larger budget allocation.
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5. The expenditure on services C15: All expenditure other than materials and salary belongs to service
expenditure.

6. Co-ordination with other organizations’ timetables based on past experiences C21: Based on
previous experience, if the section has higher co-ordination with other organizations’ time table
then it will be allocated a higher budget.

7. Exploitation ability of new products C22: If the section has higher ability to exploit new products
then it will have higher need to invest heavily in purchasing new equipment. In this situation, the
section should have a larger budget than others.

8. The degree of environment pollution C23: If the section produces more pollution then it also
needs a larger budget to purchase equipment to prevent pollution.

9. The complexity of section affairs C24: If the section has more complex affairs then it might have
more projects than others. In this situation, this section will need to have a larger budget than
others.

10. Purchasing fixed assets C25: A part from the basic requirements, if the section needs more fixed
assets then it will be allocated a larger budget.

v
[

wenandualunsdlfinwiaseliaziinsasuniuuuifnvesidndula (decision maker; DM) 31u3u 3 AulauA
The vice-director of FSD, the head of Planning and Administration Section and the head of Secretariat Section

waztlUIAsIeviEIu ANN Lieyndaaiunsnseanesulsssnaiimanga Ineddeyaiiugiulunisindidauans

Criteria Section

oy 0y o Oy Ds g Oy
G
[ Medi um Medium High Low Low Low High
Cn High High High Medium Medi um Me dium Linwt
Cn None &0 Naone &0 MNaone MNaone Mone
Cu 3 30 1 30 5 3 1
Ty 15 5 15 15 0.5 02 20
G
Cn Medi wm High High High Medi um Me dium Linwt
Caz Melium High High Mledium Low Linw Lanw
T High Mediim Lent High Medi um Lemat Linwt
I High High High Medium Medivm Medivm Lew
Caa Replace 3 new model squipment: | MNew machine: 10 Office Rurmituwre; 0.2 Replace a new made ] aqui pment: | Orverhaul equipment: 0.5 Office Rerniture: 0.1 Office Rernit wre: 0.1

U7 4.11 Fayariudnlu AHP

fian: Yu-Cheng Tang (2009)
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Hansindwlanele Activation Function Miuansineiu wieur Mean Squared Error agleinagy

Activation Cutput Dy Dy Dy Dy Dy Dy Dy Testing
functions MSE

Desired 0,161 @255 0,135 0256 0.063 0.051 0.080

Sigmoid Actual 0152 0.270 0.153 0.263 0.058 0.043 0.104 0.567
Tangent Actual 0152 0.270 0.138 0.263 0.058 0.044 0,079 0.791

Linear Actual 057 0271 0.143 0274 0.053 0.038 0.065 1163
JUN 4.12 dadauvasnisnszatssulszana Aeld activation Function Aiuansnafiy

fn: Yu-Cheng Tang (2009)

Y1 ad

ulFI138MslE ANN 323vis FAHP desiinisldanu fussauntsal wasSoudtgmiioasldaeulusunsaly
nsdndula uagBaditeyaniunissiiiunisasFeusliundu wiisnig AN u Jegtudsldaunsoldauldidy
sUuvu flasannisladeyaiomsnasoudfissduliinnniin uastymiliAnduersvinliFesdinssuiunisinduladiviy
doumnniu faiy nisdnasmuniesutszanuieuumsdndlneldnmslinseidetyyseivg enadesdinisingm

WisAusaly

4.3.4 Uszinaniinsldnsdnassyudnuauyil

Usemaldn Ty (U19antieay) Useman1uald (Lasieinaudnanenssunig)
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5)

6)
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dndrurnssuusranusioniu (ldsau General Advanced Knowledge, GAK) AnsuUssu1uideves
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Wannuddwnlduagddadiusuyssannsenues

Usenannan Tngdnlngasdinisdnassauvssanansidemeduludunsnuiiiuroudisdmaununis
TWanudfyresazsane luraefinsdnassiuussanavetinediroutrsnszaslulunane du
nsdivszmalng suildsunisdnasseutssanaludndiufidesniiuseinadug Aeudradaay laun
asnIngy Funums wasnu meluladlunisudn Tassadefiugruuaznisauuney Tuuueddunsing
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N1399a359UUsENIUNTITeLANAUIVRINIAST dinansenulagnsisie GDP (Kunsifiuiuves Total
Factor Productivity: TFP) waz 113919971 Tnens@nwdulnguandiiugi nsamuiduniasy 1% 2z
finalsk TFP growth vesUssmAfinduuszanas 0.1% uenanni

nMafiuturesiuiduniaentu 1% shlfmsdsnuiiuiu 0.15-3.1% (Aadsuszanm 1.6%)lnsians
nsaswidglunauimsuagludssviiisn Tnnssaliaud (nnovation product) 1wy MINARALANT

Tmalulagyge

'
v

NuAnwadlnguansiiuin msamuaduayunsivevesnasy srdwaliniawenvuiinisawuided
Winduie lngazdinaninlugae 5 Yusn visil namsfnwdinlvg@liiui Quawuvesniady 1% g
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amuAAST $1 srdwalionsuiinnisasmuussang $0.3-0.4 Tuszezdu uay $1-2 Tuszeasen ogalsh

o
N o
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