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Abstract

In an era where generative artificial intelligence technology is continuously growing,
especially large language models that are receiving significant attention for their application in
assisting various research endeavors, this paper analyzes the evolution of machine learning up
to the inception of large language models. The discussion highlishts DARPA's projects in
integrating qualitative research with advanced computational methods, specifically through
the Next Generation Social Science (NGS2) and Ground Truth (GT) projects. Subsequently,
these initiatives have evolved into Computational Social Science and mixed method research,
which combines qualitative (QUAL) and quantitative (QUAN) research methods, resulting in
more diverse and comprehensive research outcomes. However, while generative artificial
intelligence holds great potential, there are chances of errors, commonly referred to as
"hallucination". This paper addresses measures to enhance accuracy concerning this aspect.
Furthermore, the paper also presents practical examples of utilizing generative artificial
intelligence for trend detection and automated scenario creation.
Keywords: Mixed Method Research; Generative Artificial Intelligence; Large Language Model,

Computational Social Science
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nansznulagliisladeulsueiionndmateasisuzluniwisduuinuagduau iaglderls
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s2108UTBMeadn viemsivunszideuiSnismaass daudndievidednenmnimliinsufias
Fanatl (axiom) $1989veareUTunaionun wiarmuadanadvostianutiein “aruaieiulai’
wgariaisdivanefifmuaidiaunsoweneanandfdunanisal dafudemseyunuldiinisd
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(schism) vasnsruaisiaansuuulugavosdusyea A1uvi (mmanuel Kant, pp. 1724-1804)
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Wiedudufunasfu (triangular research) nsuaunuuiaasliaitlaldsin Hadduuastasiuam
Fupoumsideresusazdssan hiufleseitidnuuzaustnsleegliitios dviliainsideuuy
naunEulusTeE NSRS (1) Wasrwasgrulveeusuiuld, (2) L'%'mmﬂ%’mpﬁma%ﬁamwmau
s39ulinszuIndsideegael deluladnalfuiseduil Pragmatism philosophy vaenanUsaa
o3y way (3) Tudlonszuunmifenaunauiinandadhesasniug fafuifsfoaniiufinars
fnoseusuuldniaese nsstduvasd “auaiegu” asdandiunum
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Fosnsliieletuudland dufeisdosimualanddhmunaidomsndafiemuaigmiulviele
Founauliaunsodudunugniinlildney Meilasdoszdonisnaussansamuedlumatiuiy
Yoyaviaiitor] uasdoyaiiazdousoluluaunanludelush

= ¢ al

AyinsmaaeIvsernasuelety Wisudaielonaudulandfine (Auasegiu) wiiey
oA oy a A a & a ' v l = 1A =
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NGS2) d1Auanntusaziuasuluyniagasuiuyein1saieanNsisean s ITe L UUNANHATUT
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dfneuidelassnistugadunatlvuansgowsng (The Defense Advanced Research
Projects Agency: DARPA) gnflasstiusnlnsufivasiganiansss e a.a. 1958 Tugtuzaudnans
ien1sideuaginnnveansensanalvy Tneulssanadseddsm 3 wuduwiogansy wewdu
nsmeuldtemuiiuassrundoanamledonldussavarudnsalumsudesaniiiouayadindug
wlpsidletudl 4 narau I aa. 1957 lagluszoziFuusnidudeiauovesia uiawasos (Neil H.
McElroy, 1904-1972) $guuniinnisnsensranaluunigldfzuiavessssmnsuilowusns e
fufl 20 wordnouluifertutuies lnsdoauaisuusniumiluiovosdinmuidelassnisdugs
(Advanced Research Project Agency: ARPA) Wieawinth (Jacobsen, 2015, pp. 46-51)
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lassn1sdAgdunilsvesdninaus launssuudumnesidn Jstodulassnisnidu
millaunanniduiirivesaalanes Joseph Carl Robnett Licklider, 1915-1990) Taguwt TusiaedU a.a.
1962 Aalawmeslasunisfindeainwia jeun (Jack Ruina, 1923-2015) Heuensdineun Tuvay
Uuilaid111yn91W3deieassuUmUANLALEIN1T (Command and Control: C2) @atun1sadlugiei
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szavgeangnaelisiadamm (Checkmate) wazugdansuilalnsu (Bluegill Triple Prime) ile
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awmwiwdnlantudnuazsilanamunssuaiuazadauouadussdiiiey (artificial radiation belt)
Fa19idunseliiuaunisnlualeasld edalassmsnenananiunisnielalasinissunisenda
“UfjURn13819Ua1” (Operation Fishbowl) fheannnlelennauldmenisnaassseidniiadesiu
FUUITTEINIATIWINARIg NI UAuluIun 22 uay 28 Wsulhgliu seunnevdadingaduniesAiun
paRAasaziinTasuuTEINan s s Tudennasausdyy1imenislteanimegwdud (The Outer
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NueenmesinnluniuswIne Ui sz vut sy uuduiousd e fuudulugi
T lwndsiudeutuiin “wRoreneufinmessumesnudaia” (ntersalactic Computer Network)
dionswuamumsideulounderioneuinnesssninetu A3 “Bumesnudain® Aelald
vimaﬁaﬂm%amiaﬂamﬁama%smﬁnﬁmmgmwuﬁu (2015, pp. 147-151)
wianlawmesarareanandiineus Wl a.e. 1965 @Wagndunvieuiidiinaus
Tusumianiudnadsluszoznardug Tudaed a.a. 1974-1975) waddestamiiSesssuunieas
Aeuiamofis uududaaslundauuAnssuumunuuazdinis (C2) lulddifiy “nsdeans”
(Communication) 19138 nnd svinaneidu CA 3 n3e €3 (TagUudnisusuidu CoISR e
Command, Control, Communications, Computers, Cyber-defense, Combat systems,
Intelligence, Surveillance, Wag Reconnaissance) Tuv 19t1a1ln Sidearuy uiealasanis
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0 Aa. 1970 Tnevau neutidu (Ken Thompson, 1943) wasinila 393 (Dennis Ritchie, 1941-2011)
inifeveavadudundanniiuadaeuiiesnainnisiamnsiading Tudasusnlassng ARPA agld
TUslnAsa NCP (Network Control Protocol) Lt 814 e85z uuAeN@Ilnes voaun1Ine1de
wAavlesily aeauowada (UCLA) wazanuiduauwnunese (Stanford Research Institute: SRI) 147
sy lutisusnluslanea NCP azfiidmmneiioliannsndeasszuinunetisreufinnela
Wity ulunandaunasdinsiauilusianea TCP/P fudieliianuaninsonisdonuiuuunszang
aug dnndeulsstuiniotenenfinnediwminedeunduwazadswanaosldlunisyil
lasanedinnudavg ununiusonsaszuuiaievngidenieainnislanfanseidaidundesianiey
szuuiTedns ARPA fiosmendsaziiaunsuniussuuieiedisdumesidafinldsulutiagi
uaznendsaziinisusniaietisaesfiunesvenawineenlusamnlud aa. 1983 lude MILNET
(2015, 244-247)

uonanlasanislasstne ARPA finansundudumesidndidnduiudr drinaus &
Tasansdudnunnitddgfivnannuilinuaulafelassmsdsaumansaadaly (Next Generation
Social Science: NGS2) fisithmsneglumsimuadaudsifntesuaznalnidenlosnisdumaduna
Lﬁa%a%maLLasmﬂmsaimismﬂ’aLﬁmaﬂé’mé’ﬂwzﬁim (collective identities) (Asif, 2019, p. 9)
Tassnsflanansadudoundululddsanuaulavesdalamesludwiifsdostumsussgndlasans
wfnssuenans (Behavioral Sciences Program) ludifiiwniuvianufudiineus dues Tagly
diadlnefinnsdrsiadeyavesnmisun nmsiie uaznmse1n1ATIuIL 2,950 we nsiiudeyadl
wnninFestoganenmdiudusdinulummdensmaun feyaidoasussnygy Tuauds
amuAnaudareanTunsrumndnidneldlasenis “nisdrsuiyuedfvesnasining”
(Anthropometric Survey of The Royal Thai Armed Forces) Iuﬂia‘jmmﬁaﬂwwmEﬂuam’sz
asnsw drdnen aediteyaresmsinendonnavannsoldreuinmesninnisalliinlasasiuin
Jug Tadudayyilusu Jacobsen, 2015, pp. 153-155) Ta5an1s NGS2 aganeldinisiivesesiy
Yawwaa (Adam Russell) 19n2n1ATINTAINa1219169515 41AT9N1S Forensic Social Science
Supercollider (FS3) iilanageunNaiesnssvaImIsysnuieIfunginssusudnuvemyudogng
lihevinldunouas waglasanisauaisgiu (Ground Truth: GT) GsfldiumuiAeaduits NGS2
war FS3 uilassnstiuenanazvhanudladedutadoseg Afedestunginssuresnudss
aunsaauuuiaesiiosiassanumsailidndie (Gonzalez, 2022)
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s I DARPA Ground Truth: TA| Simulation Requirements

1. Simulation accessibility: Can the simulations 3. Plausibility: Is the simulation a self sustaining
handle social science data collection methods? virtual world?
Data Collection Methods Simulation-Driven “Interesting” Behavior

Observational data Event journals
Interviews Passive data collection "\' \' I
Surveys Randomized trial '
Ethnographic observations Experiments }‘ 1A\
Laboratory experiments Proxy experiments... !

. 4. Complexity: How complex is the simulation?
2. Verifiability of ground truth: Does the ground
truth accurately represent the simulation?

a——b 2
Ground Truth Represents Causal Structure i @ i _ﬁ T 0 WMM
-2

/ other-nearby \ Hal tutesare appy thenstop c+—d
for

location ———

Sl |

happy

Multiple Dimensions of Complexi

5.  Flexibility: Can the TA1 team manipulate
complexity?

adapted from Wilensky (1997)

Ground Truth Represents Causal Structure

less + more

complexity

Al 1 Feyalassnns Ground Truth U89 DARPA

fddyAeunurlunisasuuesnaigiiieatestulasimsiauiuasidelnelanzeg198s
nsasnulumstauIkeyIdoandineun Visludeswes ARPANET finendsdfmiuniduszuy
Sumefilafnarsunduglviundndueiidosdenudsunladlassaiauiuudatunain
Tnsdwiidedootsloliu vioseuuinses Gps Tunntudfffinanlassnsihiesmiammsiide
NAVSTAR druszuuaeduiavedleluffisngumanlasinsifidauisidesivanuidedldsunu
atuanuIINYalsInemansurieIikazdinuYIINTRINaNe waluRIUTEUUR I daasee
SIRI ﬁl%muslulahduﬂ%&wﬁﬂﬁmaLﬂu‘[mqmsaswﬂ@aunmzawjﬁgﬂﬂ’wuﬂuﬁﬂﬁ’mmﬂ 1INDU
WuLReai U (Mazzucato, 2015, p. 6) ﬁqﬁuﬁqawadnlé’dﬂﬂﬁamiamuiumiﬁwumaz%’mWﬂ
nafslaglanizegrsdsfunalvudaiildoduseriduinveddasinis ARPANET azdidiungng
unlumsdauaiunisairsuinnssilunaenulunenduas didulladoduindouvdnsunieiaing
mnuiAsuLladludiey 51919azuesléinlasenisiimisdiinaus Idamuegdeiieuazeniuiu
fiillonalunisgniuindeuluguinnssumaenvunaznatadunssuandnluszozsion Tududaly

o v A

Yasunanuznatadadeduinfouanuinniidfysndiunilinewinigivng

NTZUIUNITIVLUUNANNEIY
Tuvagninnsgnssnailvuogdiinmnuidelasinisdugadunalnuanisewsnids
Suiinveulasin1ifonasimunsusuamdmanslasnis wasseuminugianInsiidiansenuse
MsiBuarnIsas U assadieumanidBuaguuiuguromgnssumandtuies widosdio
Tlasmuazinediamaidnneglussouidodimauasivnlilunsliroufiame fuigae
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afuamunmsitenuidorimivesdalanoitiuudiu mananadeuluwimedvnsldGuiidonnides
fesefeuiFidenlfluman i udinumandlaslanzegebessDouidodmnim lumideiitein
“mseeniuunAdesudnm: mseymuiiduinermanslusnuidedananin’ (Designing Social
Inquiry: Scientific Inference in Qualitative Research) YOIUNT A (Gary King, 1958) 151036 Alognu
(Robert Keohane, 1941) uaz@ndie 1183u1 (Sidney Verba, 1932-2019) niisdolauiisingnénadaniu
Snwsfiusnuesunuanavosusiaanuin “kky” lumisdewauddudwisanuldfiaueineuided
viauenguiidaudumadunaifdniuazdosmunsognindeld fnmnaduanivesmsngd
Timelusnaulaghiadamdgiuidaudsiues fudsmuiifesniseduneldsudvinannngush
wUsBaszdaduduusnelussuufiduns (endogenous) u1nninasidusauuslasudnsnasn
Aeuen (exogenous) NTaUNguardesiilaAnTTaRuLA feaIT AT L nLeE L 11UAded
aamguidunnduazdosdisiunneduisiuduss (leverage) ndmfeonguituianuisudious
meldaudsuieduansaliosueusngnisalldesnininens feifedanuiuinanuifouds
aunnlugisnartuliaunsalinisoyuuiiionann (causal inference) fudaunssld iosan
nidadanunmiosssauiymilunsiasanidulslafuniffinadesuusauiifidaiansan
ogogauitade i ummednlngiuitodnuamaaduiuiedeilddunanisaiinnidios
woflazliusuiduiiuusdaseiiidadnu winnmsasrslumaaunisanneslaesialuisiaiunga
sysnuldinsifinduusuusidnuilusazidiamegislunisdunnnsalagyilissd ey
Judase (Degrees of Freedom: df) anaslumuaunis df = S1uufieg19-s1uaududsiiane-1
yhlsinsounguidldidntuseganniuly (overfitting manisldldidunmsiluuasdsmiuiediany
UnFedotey (King, Keohane & Verba, 1994)

1 KKV Sasaussnssiionluninidifedunmednsbeaunsesteliianisldnduegag
nf191719 ududidneu “uds Kev: 383nenuulvallunsviideidenanin” (After KKV: The
New Methodology of Qualitative Research) AM1A3IABIUDNINIU “Wag KKV didunismumu
255N3SUATENSUNIL KKV 9053071 017 Wfinnsendeenaainaus wused (Henry E Brady) 8153
usinad (Larry Bartels) uaziadn W3awuu (David Freedman) 91 KKV mmﬁmasﬂﬂmm%amm
L9UNT 9T 9UITEITIUT U (AU NT150Iv83 KKV 183980119908 uveauideids
U3mn) wazasmeunmiAuasUstlenifldsuananidedegmnm uenaind “uds Kk §ld
il ifodenunmlddunluiuandsd kv Ifaueulguumndm 919 nszuauns
Anmnuuazmsdananszuiunisanaufumaiune Bivesemquiidauazassny suludanagms
ﬁiﬁﬂumiﬂizmuﬁmwdwmﬁﬁaL%mmmwLLazm{i{]’at,%w%mmsﬁﬁwﬁu (Mahoney, 2010, pp.
122-123) “wds KKv” FlHifuinnsidodaimauiaiddnuundunsdunadinnangndoya
(Data-Set Observations: DSOs) Tuvaugfin1sidendsnaunmiidnwazidunsdunanszuiunisidu
winiura (Causal-Process Observations: CPOs) ns¥uuMsagawsnaziilugnisnaaevauufigu
viovaaoungui Tuvnefinssuiunisesimdsagiilugianisainmgul (Theory Development)

LarNAaauNgud (Theory Testing) luAs1IAERAUAIY AMUNITNAFRUNG B UWINLAYIINIUNTS
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nagouNTEANANTEUIUM UL uNaINFAUUsIN (Independent Variable CPOs) #3991
nsdunanaln (Mechanism CPOs) w3 ausinsiianadnafiss (Auxiliary Outcome CPOs) (2010, pp.
124-128)

Tuns@imsmsdanpnszurumsiidumaidunaanduvsaaldluaudnuidesanuduiug
iaUszmanlaifinigldeonsiuedefimsziubesiesin (taboo issue) vaadun wuiuutad (Nina
Tannenwald) {18 DSOs 913033 1951UAIeE 87 I lunsAnwIfesly Ao 4 nsdfnun usde
CPOs alFudriusinadeluddudnlonefifaturmusluisnafind i “Fesdesinn’
Tunsldonsiundesiufismoudrlunsfinnsund “desdosiiuensinades” fanarnfush
wsBaseilumunsuUsay AemsimusleugssUsemainagldonisiandesviol oenslsh
10351314 CPOs lunsdifiuusnud desseinsztadeanisenilunisdndendudsdaszde
(2010, pp. 125-128)

dhunsiifiaesfonsdunanszuiunsiidumgdunaannalndu dhe cPOs azldinaians
TATIERUUULUY (Bayesian analysis) LGU”mWRTUTuﬂia‘iﬁ'ﬁmaé’ws‘ﬁ'ﬁé’ﬂwmzqW&%Lﬁmfuiumi
Funmnzal ufsdifissduautiosutenathlgnisassuuuuiunmguiluguuuulmild nsdidlu
H1e DSOs ﬂﬂ%ﬁauéfﬂﬁamezﬁad%ﬁuﬂ'ﬁumumnndwsﬁﬁf&mzﬁﬁwﬁm VoAI5IE VY CPOs
AFsAwRAnfunsilusniedessyiase Teafiruruauuuikumamguililuiufusud siesyad
ﬁé’ﬂwmzq@%’j’sﬁ]mﬁum (2010, pp. 128-129)

dwsunsdaaiefentsdunanszuaumsiiiummdunaninuatnades Tunsdiihe cPOs
wldnafiAntuiafsandummaduayunguiihdusessafidatulidenadaouadlugunds
dFilafionu vadidne CPOs Tmauaimatadssiiiatuoraiennalniisdsduduldludn
(2010, pp. 129-131)

ogn3lsfinnu KKV Snamuinduanumensslunsdenlesisinelunsidodelinuuasids
aunmidndeulaensainensnerunmiletaslieyuulitiaesisiven (Mahoney, 2010, p.
139; King, Keohane & Verba, 1994, p. ix) ufl “nae KKV Adaduliiiuindeiausues KKV 111
nBuiuAsinelumsidudaiinalasanzodidinseriiesesiuuuannisnnney (regression-
oriented analysis) st udpiauovas KKV wiagaududumsilnisineimsidednunindeniu
punseunITedeUiinalasuindoiauefiazsiuauuanaisresisingwaaeadideiuag s

'
v

wia3e “nae KKV ldlaauedodansizanfiannin KKV wantauenisitieaisinelunmsideidunans
171 KV Tda1azlunisldisivendelsmandudiuaiuveddsinendenunn vienduiuaeldis
W mduduasITInendslsunaiamnsavildguiu (2010, pp. 139-143)

TRLAUB N TINITINGNUANANAUNININNITITTIUTUULAZITIR U N U B U s AU
Usueyn wazidudolausvoanin uosunu (David Morgan) TuasansmsidenuukauraulaguesLny
IalauaitsImueds 0935 Inemdsludaumansiiuinlunitanizmaiaizannyuusuiod

Y 6 CY 3 a a « A 1 vy, . 14 1
NIzUITIALTLNITE AN Tnganzleuises “anudesaunu” (shared beliefs) wazivlalauaii

sensevilnszuiuiiminisdieumanslagneannszuiuiainuudfgiuden (Positivism) Fadu
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sng1uvesM I TuiieuiinailugnszuviwiminuueAusunn (Metaphysics) 9919g1ung uunns
Fuindounenine iniudessraunisaif adunngiuvesnisifodsamunin urdlaldnisi
nszuuiAdLuuU gulendenine) nsururiaduuuaAUSTY i edaueIInTsuIURAILUY
UﬁgmﬁauL*ﬂuLﬁawmﬁamﬁqmﬂwmwwLﬁaﬂﬁtﬂulﬂlﬁwhi?u (Morgan, 2007, p. 64) 485N
Ihaueusvuninuaduilermelneasirensyuiimisuueiufvalnense Tneiuiminlui
LUIAA “UUIN19INISNTEYN” (line of actions) ¥os JFatd ey Laud (William James) hazaasa
.505104n fIn (George Herbert Mead) silUfaunfn “n1sdusuiifivena” (warranted assertions)
¥9398%Y 778 (John Dewey) lUaudsuwadaios “nnsldeuldass” (workability) vewisianduas
f18 Vatuefunuiuinfenuides “anudesaniu’ (shared beliefs) yosguridnInsluLAnides
nsgvwaivesguturliiondotuiarannsoluliiunngadubes “graiver” wiongud
A11373 (epistemology) ﬁ'a'qwaluﬁ'aﬁw"ﬂﬁ’tﬁmmmLﬁuﬁylu'l,‘ﬁ usund S uLi 8y
(incommensurability) Fadusnundnvesnszuiurieiwuue vyl ﬁgﬁmumwmﬁmaw%’%m
unsnanAgaiuiwedignisuduldseninsinddenseusvasnsanudud “anumnesin” (joint
action) kag “n13nseyinsINAu” (joint action) é’f@fu%qLfJumié"]a@mquéﬂmqmﬂﬁbq “Inen”
11g “353Me1” (methodology) ins1zaavine Jammnedanumanslalds sqauiuiideaniiivama
USwgninusssumiudiennavassesfunuuientiuinussan vhliisdeunnsueisingisemna
amnuvAe lurue M1 iduidsnunmideluzes “n1seyuu” (induction) iWuniiniFesdnide
LazUsUN d@niEinenifuileuinmasideies “n1sisie” (deduction) Whmtnisesniidonay
ngLnaueivialy WS IneuuuRaLHaLazidolFes “nmsAuaumanug” (abduction) iumiiniies
Swideddoulearanu (intersubjectivity) wazanuanuisalunisaialounanisiseduluunle
(transferability) (2007, pp. 64-73)

oils luszosnduioidinen1siseuvunaunauléfumuouunsvarsanntulasianig
Ingrmansguam Janereudnvihunnsgiulasianizied ssdlowvuuszfiuitineinsidenuy
naEuNa1W (Mixed Methods Appraisal Tool: MMAT) kagiin13nInuaALUINIINITaNLUUNITI 8
wuuNaNna1ue1lisag (Hong et al, 2018, p. 6) L513gtiulainluwInisivn1saIudInueans
wBufinsdanilunAdeanteFuwsniiniuminluiisine msifodeiinadiigiunseuay

L% L3

vimiuuufguienudisurdrarennlunsidedigunimifigunssuiuinte Ausyyndafiniu

a

Janalduuwamenisiseiivainnareunndu ﬁgﬁﬂfmnﬁummﬁﬁzglﬂﬁﬁL%mpmﬁmﬁaé’ﬁﬁ
fosdniiliannsnmdennasiiussnitnssuinimiddaudsiuld saudsnsioridatuvesns
Wonvunaumauiiigiunszuiuiadeguul sy unsniatudeamsamiuiinanssevinanszuau
simivdonnudouvusneg 1 Qunsdififeuauehifodnaumnevions “aruaiagiu” fis
Ioyadlunourountii) lUaufanasguresnssuiunsidouvunamauiiduios iy uonani
Tuszpzvdannisunsnansueanisldreuiimesuas s uudumesidndeaninsandndoyaiiingn
waAnssueeularudedmesyrudumefidaUinannnetweilesdedioindudeyavunnlng)

(Big Data) Fusudnsldaeuimeslunisdnuaians (Computational Social Science: CSS)
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£ a ¢S ' < ¥ [ ¢ v =] 1
n1sUszgndldmeuiamesililuluuinninisiiudeyauasduaeideyamiloulugausn widinis
Uszgndldldvannuareunnidy lunsaiifimsauslinisldrouiuneslunsdnumansidudiuveie
WLANYDIIDIVE LU UNALNRATUAIBIGUAY (Rodriguez and Storer, 2019, p. 5) AuLAafle Faanil-
15981 (Claudio Cioffi-Revilla) lamnunmsuitneslunisdiauaiansionliinusenaulumednuely
M99 5 netug) nanafe Meanvdaluesdusnaumieg mMenen ity fesuiames nieAuE
goududs uazdu manasuduszuuniedanesfiuaindoyadnlud® nafiawduszuuniedis
deru menddumnududouniediny wazneiildunisdeemedsnumansimenauiomesdlu

| 1 & 1 o ) dl Y 1 = Y v v o & & . ]
duilisaziiuitezieiulaseinis NGS2 fislananislidesuna Mellaziiuitgesniatiidudiu
a I3 Yy a a s Y o ¢ v Y] & ) . A
NHNBIAAIIUIANUINGINITABUNAADILUVINUDIAANUINNEIAUATIEAT (Cioffi-Revilla, 2022, pp.
22-25) unanuvesdeenil-siagnaiuluvidide “allensuiunesludiaumans” (Handbook of
Computational Social Science) tauusn Fedesd o ndunyanuiediAyi vilisingius o9
mauunastudsnumanslulanaziuanlaamdninguludianeansuazineinisrouimnesiy
wiauiuegafiunsaniinaunthdddinsinundndnualvesnuieslivindain Tudiuanvneves
unAuiaznante Myvsendld “Jygruseivguuuiasne” (Generative Al: Gen Al lagianiz
luman1wrvunalivg (Large Language Model: LLM) & aiduinaluladmeudinmesAdnsimuise
gona1nnAlulagnisiieusveun3eaadng (Machine Leaming: ML) N5I38U3I398Nv0AT039NT
(Deep Learning: DL) wazszuutAsaviluUszamiaiion (Artificial Neuron Network: ANN) &9vi9a13
44' T = = « 1 a s Y <y oA 5% o
Sesilfindnddlunidede “giensuiiinesludiaumans” uiassegigiuiu (Usaglu
De Veaux and Eck, 2022) uadisluilsiaadndasesdygssivguuuiasiutomnidumalulad g
= a Y ~ ) = ) 1 [ PN v A gjl I aa 3 1% 1 1
finsladulovanst a.a. 2022 Fadurismvasanindsdonsdonaufiunoonuiial wiogsls
Amanilosannnisussauaudnioegrannvesdygivssivieuuiaduasanuausalunisasng
Jonnuuazgunnlatuszauiunulduandrsaneuilydmulaefduesiiinadonisildsunlas
WA wazddnaniwlun1sdnungiesuaIuIUIAT s RLaz I TunudIALAIERTABLURY N3
WasuwUateg1edesindlaud wdunai avauuieiuiunai azu15uaud ey in15.d aen
Uyanuseivguuuiaiveanaensuluneudall

a 4 Y Y
UyaurUseAwguuuIass
v v L] AV
smaseglugaiufusuludsyifenans Weousyvlomuiale (OpenAl) ladadusvuen
szlolan?iiyedn “uymIng” (ChatGPT) woiudl 30 weadney A.A. 2022 udrduainiutuiusiu
1 USinagldauwemdndladuguds 1 duaulegldiianiios 5 Suwhduiedndunaiiisiaiini
fuagrannidlonsiieuadiatumsasiesunagldanuluseaviiumaldededldioa 10 Weu ninwes
1a1 2 U wazillandndldinands 3 Ua3andnasussqeenilduiuaming Auraulanindufowwn
Ao o v P Ny v = I s A Y% &
Indaussquengldanu 100 Muauluniladeu wagiigidndusaiuleiuaminine 1 fuduass
melugenfouintu mennudiieduaaunaewuulifilasainfauineuwuuilinlilomuiele

SuUad “iASeseud” venIiigun 4 (GPT-4) luiieudaun Sesllfdmaliuivnlulasvennas
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< Y [ N a 1Y = ) = [
Judnenglurnmsleniunsamululemuelelussdunimiudumiogansy lneazve1unis
awuegsailonlunamaey lddisswihtudeen uneaan F8levedlulaswenvidavuguiagiag
WHalulasveniagfnauanInyiinduinseiion1sAum (Search Engine) ¥83autesidania “09”
(Bing) wazn3ouazARAIMInINAI N UNERS usivanaosnuianualidinazsdy “lalnden” (Copilot)
~ ! § a 1% o/ 1 ] X = [ ! [y J
iieyaelilusunsuwesideulanliog19asninitensy v3eaidun1sHaIuNUs A UTENIIUm
INTuazeenila 365 Fadnendeszyinnisudatuassllulasgeniazlasumseseluiiedeves
Lulpsgonndgldnunntuivazifonnainniosdonsiuniveniia mseddddesiianinism
selaannislavandaduneldndnveniia seslldimaed 1wdAnydoansean Sn1sustung1e
dnendsveniimeligiausuunuunldielefadiiuniodienisunmmileudululassenriunaun
sldaulalumdeyaluivleddnaely msgldsudayanneleldeusesuwdniuies feiiaidunis

a

ansunasselandnvesgiiaatiunig JagtulinisdadilassnstdygyiussAvgiasiauuluma
awrelngTuanudeduiuminine 1uwes Zhao et al. (2023) desiernlunmsdslunanie
yualngldognaniwindigauasinmsuiulgadoyareissunssuiiisadosasuuiulesd GitHub
Snsheiefioiiiusslevtdensiinnuaniunisainmsialugaamnssuegieds
Tunsldunvaisenis Sndaaind ¥ 60 uf) efesdiotuiunenisiddeideanly
an¥ss ialdlontadlunsussmduiusununisiolevesnficogsseuduuasasuieios \Foed
Wraulafeguast WFy (Sundar Pichai, 1972) wazfiuusnisveswundalayadsdwiddyassfe
A3 “n1swadaia” (emergence) wmsﬁammmmmﬁqmﬁumﬂm6] Tnefisldldnadauiney
vostelof finsfinesvuralugd esfugnil ndudredoyauniaia wazd1dn “nvasu”
(hallucination) vai8le iounnsuiuealimneuilignieiisansusannsalidmmneuiuflils

pgnesiula FaidediueninlursnisdslinuiSnmsuidynisesilldedradaasa

UszinvasiolonasusnIng

yanLilnvesesanu i udyyuseivg uaﬂmﬂ%ﬁaﬁ’mﬁasjﬁum’am “ Computing
Machinery and Intelligence” ¥0498&u %3349 (Alan Turing, 1912-1954) 7ifiiunlud A.a. 1950 34
unarudihiausuunAniifideidssennlunsnagoy (Fendinsvaaouvesiaie) efigain
Lﬂ'%laﬁmﬁgu%ﬁmmﬁmagammLﬂ/iwwwéﬁalai (Turing, 1950) wenantudiailunaang “A Logical
Calculus of the Ideas Immanent in Nervous Activity” U8939315U LLﬁﬂ@aaﬂ (Warren McCulloch,
1898-1969) wazavalnad Ansa (Walter Pitts, 1923-1969) @ al@uniauauwuifnd 3118 8 a9
leuszamiiieulaegrauanzay Suagyilvireuiunesinnuaunsalunisldivanamiiouauasves
uywsuald (McCulloch and Pitts, 1943) wunAnidesilvsusingaenuasiindaluaevdaazain
wsetumalaliunsed TswuvaniasduuuuvesssuulasunegloUssamiiontumnase Tnedetodn
e unsou (Perceptron) uilutaauiwesidunseugnitmunduunaineniawiuasssuy
didnnsednddsliliiduszuuneufiunesiiduniovnefidudeunaslde fuvemdufatelnis
U230y egnalsnfmesidunsounandliiiuiuiAnvesudanasnuasindadanudululs
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(Rosenblatt, 1958; noutAu$#, 2565, WU 71-76; U5 yayn, 2562, #1111 105-112) AURAILAIA
31188157 (David Rumelhart) 9838 8udu (Geoffrey Hinton) waglsias Jaideud (Ronald
Williams) 2ziavauwipndedlasadeusyaniisunuuunsdoundyu (Backpropagation) Lﬁai%ﬁauif
Toyafiudslulasaiisussamleoienuuunatsdyu (Multilayer Feedforward network) ausiili
Tunadanudlssnsanntu Mmewnfediosdodunisuiifiensdygussivsrunulngwazdiiiy
329 “gauurnele” (Al Winter) AUsiaanaruAamitlunisduaiiiduegnated (Rumelhart,
Hinton, & Williams, 1986)

W 87y Ll@oAU (Yann André LeCun) (lu Lecun, Bottou, Bengio and Haffner, 1998) a7
1s3le (Yoshua Bengio) (lu Bengio, Lamblin, Popovici and Larochelle, 2006) wagaonun3e Susiu
(u Hinton, Osindero, and The, 2006) AnsAufiauosdaufiEeslasstiglssamiiion (Artificial
Neuron Network) sieandnunn aunseiansauaulasusieia ACM AM. Turing Award @sdefiuin
deuwhifuneTaluualuisnisreuiiomed Wl A, 2018 suvesiauaul nuanfuuddefides
foatrgaiasuniaddidussdnruiidedesaieUssamifiouuas msussinananiuiss i
(Natural Language Processing: NLP) aEJ'ﬂmusuaaﬁm?a”aa’mU%‘ﬁ'wqLﬁ‘al,'?'aq “Aanuag”
(Transformer) wnfnfideindunisufifives “dudas” Adsuuvadlunnedeinelelssamild
aodnanssuwuuiinseinisiing1lidnzidud os TRYADUNTULIAT TIAN Y WATN1¥IBES
Recurrent Neuron Networks (RNN) (ataya RNN 167 Géron, 2017, pp. 383-415) feardinalnwdn
ifisitunde Attention way Self-attention iieand1Agiisaluguuvuiianesmisidosindeyad
Joudndnlaiinnudrfey (Vaswani et al., 2017; nautigsh, 2565, wiin 572-574) Tanuaiseun
%ﬂawl,ﬂuamfﬁLﬁmaaﬁigcymisﬁwﬁuwi:a%'wﬁLﬂuimLmammmumiwﬁg (Large Language
Model: LLM) agraunviiidiluiian

FAAesTuLIn (GPT-1) Usingdadeifoufiquisu a.a. 2018 Tnsgnimurduuain
an1Unenssy Transformer waatnuusuwms (fine-tuned) Tidateladinnudlan1wisssusif
Auduundu Faudaglildgnusuusadand i@ idfnesdunsndfanuaimisoussanana
nsssunfiiluegfegudiliyndeya “adilayantisdedidnnseiind” (Book Corpus Data Set)
nndulesauumisn (Smashwords) sTadaiuay fdfifinestuiisiimsfinessau 117 &
n vannsavesiuuiaziduisineddunsnudfiduiiiusesivla nanfesuaiuisoneuain
lawfagldladnsteudiegnddvneu (Feninsdeutayaiuy “Audfiegne” wse zero-shot
learning IuﬂizﬁﬁﬁmsﬁqﬁmmimﬂauﬁaasjwmﬁwmzL'%Em'iw one-shot learning a1 osUsu
fhegrannnimisgatulagSenit few-shot leaming)

Y

dleUssuludiounuaiius a.e. 2019 lawuelenlalinddnviguiians (GPT-2) Jafluuin
TggnInANguwsn wiaalnenssulomaaiumilowiuynega Infgullanunsonavauamasl
nuldnannvatsuuundulaglidndusdesdinsinasula fewas muddgyvesdnyifuiaesd
A o oA o v & 1 a '
Aeduigalliiningusvensvuinvedelel senvlunanivivuinlvg (Large Language Model:

LLM) Hann@uinle sfufgadianuansaiadunigawiniuudazlilafinisusuundag Tiues
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= | 19 v s v X v i ° Y 2 & a
Hurulawmueleldyadayanasisuannislilusunsudiluguenasdiuig 8 augaluiusaan

(Reddit) virlsildgudeyavun 40 GB udruhunAuliidugiudeyaliodn WebText oflauymIni

=

O35 TUARIILLTINIUNITENDT 1.5 WU WYAT$h0DeI1dvu1nngnIusnInnnesTuwsnds

a ! a a
AUNAYNLAYT

a0 A a1 oA

1 a a = 1 I aa v N =2 oA a o
AUINNTUNEU (GPT-3) mmmiwmmwwmwaaﬂuiwumqmmamm’mammmu

a 4
v a

W ileesha 1 waw 7 wilu 5 Wuduge wasgnilnaeuseyadeyaiidudidnusiwandsiudeinge

Inefiduuyateyauinningainegnleulviiuinfisuiass HdAgludnfiguiiauinidamnuele
TaalAnfesnenisidiewmnanisifieudeniune APl w3e Application Programming Interface

=]

= a v adAaa1 A = Za o a ¢ a @ T |
Walin1sUadadnfisunaiuiioanly AAIa15alauInanvaindiaug 919 INTsuniay

% Id d! a a 1 Ll Y Q.Il s acg = 1
wanadnennlunsilunildudumaluladuval a.a. 2021 MToudnTeNIo1ssy PRUARIRNTINE
laldaudnigunaumiounduiusuian waziwflmaineldiuio@eumas usadnu $19
wa17 wedldnians sreduniwal seunadu usseilamaila v (Kublikand Saboo, 2022,

pp. 9-14)

® 0 ® @ riayground - OpenAl API X o+ <
<« C & platform.openai.com/playground a n %« » 0O -@; $
B mimn pamew o v R o T
Get started X Playground Save  Viewcode  Share

Once upon a time

Once upon a time there was a princess living in a beautiful castle. Her days were full of joy and laughter, and she was said to be the

ontrol which model completes
ous teauiosU by hianping thaiodel fairest of them all. She had many friends and companions who kept her entertained and made her life all the more beautiful. But one
day, a terrible dragon appeared from the nearby forest and threatened to take away the princess and her kingdom. The brave knight
KEEP IN MIND who defended the kingdom had to fight the dragon with all his strength. He eventually overcame the dragon and saved the princess

Fa i — and all of her people. The princess thanked the knight for his bravery and was relieved to know that she and her kingdom were now safe.
se good judgment when sharing
o your

TopP 1
Frequency penalty 0
Presence penalty 0
Best of 1
Inject start text
Inject restart text

A Warning: Your text ends in a trailing space, which causes worse performance due to how the API splits text into tokens.
Show probabilities

El - < 9 29 139
Off

2wil 2 Autnae Playground vedlainuiele

'
=

Tugrausnmalewmiutelelamioy “iaTeseud” vaednisuiauliliisduuunleiuds

LA BALUATINALUUTUAIAY AT RN TRUN IV Aan SIS Baa AU URISNYIN1WISINg Y Tneisu
Faum Lo (Ada A% em1u Ada Lovelace), WUULUA (Babbage #9% 8m13 Charles Babbage),
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A3 (Curie M9% 013 Madame Marie Curie) 4aga1353u% (Davinci ¢98 8m13 Leonardo da Vinci)
=§ ¢ & o S o s 19 A1 o 1 v

wIpssuRvsaL Ui manewaringUszasdnisidaunsaiuly mnisildseudaluu QUsagain
A Playground siuuw) Tewiuieleavivuaa1usenaiduasiudfanisseundidaglvlsyansnm
Aaa a1 ¥ ¥ PN N 1 [y o o tzl' gj 1 1%

ananuindalgdnelunislden APl fgananguiu dwsuaitundemuelongenuaivaunase
Felszdniamuazanuiilunisldnu dusuuuaniinezdanuiningiuiieedidedidnluns
dilanssnzuazuiunvesteyainlewdily dueituaziianusilumsldnuaigauasdailddny
gniigameunndednaniunisiiiuldanunsaldanunendonssnsidudeuls lnediulngiionazgnld
Usgrnanad s uaude o MU nasanwaula3 ossunnsdwuuiuamislemuelanlawmuisi

¥

wuuielelvsifitedn Buan3adiit (InstructGPT) degridnaeulidmnudlafmduas U iRnudald
Aniudn waedslitommuidiam (toxio) ifesninuarliteyafigndesnsinnauiuaiannnidfd
sufiauanliearisduuuiisldnedsliuda iduaniaifddgninaeudienyed faduns
Jaundunsiseusveelyniuseivgnletsastaundulaguysd (Reinforcement Leaming by

e

[
Aadadou A

Human Feedback: RLHF) fduansadnfiaaliosiidudduuuuvesaminisulasslutagdu
UL (2022, pp. 9-14)

In [3]: from transformers import GPT2LMHeadModel, GPT2Tokenizer

# Load pre-trained GPT-2 model and tokenizer
model_name = "gpt2-medium"

model = GPT2LMHeadModel. from_pretrained(model_name)
tokenizer = GPT2Tokenizer.from_pretrained(model_name)

# Function to generate a response using GPT-2
def generate_response(prompt):
inputs = tokenizer.encode(prompt, return_tensors="pt")
outputs = model.generate(
inputs,
max_length=150,
num_return_sequences=1,
temperature=0.8, # Adjust the temperature to control randomness
top_p=0.9, # Use nucleus sampling to reduce repetition
repetition_penalty=1.2, # Apply a repetition penalty to discourage repeating phrases
)

response = tokenizer.decode(outputs[@], skip_special_tokens=True)
return response

# Interactive chat loop
print("Chatbot is ready to talk! (type 'quit' to exit)")
while True:
user_input = input(“You: ")
if user_input.lower() == 'quit':
break

response = generate_response(user_input)
print("Chatbot: " + response)

Chatbot is ready to talk! (type 'quit' to exit)
You: Hello my name is Peter

The attention mask and the pad token id were not set. As a consequence, you may observe unexpected behavior. Pleas
e pass your input's ‘attention_mask® to obtain reliable results.
Setting ‘pad_token_id® to ‘eos_token_id':50256 for open-end generation.

Chatbot: Hello my name is Peter and I am a professional photographer.

I have been shooting for over 2@ years, but it was only recently that the passion of photography really took hold
in me. It's something you can't teach or learn from experience; your own personal journey to becoming an artist ha
s always fascinated us.

(photo by: David Hockney)
You: quit
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In [1]: import openai
import re
import os

# Initialize the OpenAI API key
openai.api_key = os.environ["OPENAI_API_KEY"]

response = openai.Completion.create(
# engine="text-davinci-902",
engine="text-davinci-002",
prompt="write a scenario regarding geopolitical situation between China and the United States?",
temperature=0.7,
max_tokens=150,
top_p=1,
frequency_penalty=0,
presence_penalty=0,
)

generated_text = response.choices[@].text.strip()
print(generated_text)

The economic relationship between the United States and China has always been a contentious one, with the two coun
tries regqularly sparring over trade practices and currency manipulation. In recent years, the geopolitical situati
on between the two countries has become increasingly strained, as China has become more assertive in the South Chi
na Sea and the United States has responded by stationing military assets in the region. The situation has led to a
number of tense standoffs between the two countries, and many experts believe that it is only a matter of time bef
ore the two nations come into direct conflict with one another.
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1041; Jobin, Lenca, and Vayena, 2019) n13Wun Al qué’m‘luﬁa%ﬁwmwﬁﬁagmﬂsﬁuluauﬁﬂm
weteliaasaaie Alldmasuasiussansnmaniy

#1% Machine Learning Operations (MLOps) fiazfin1swauniasesflefivresanuuy ML
Pipeline, 4an13nsyuiunstinaeusazyszifiunalieg, Anmuuasnsiaduilymesdlunaiininluld
934, deTuluwaly Up-to-date agiaualngdnluilf
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wrvsglegdvesnandu lnsanizegedsludaiunisaliviaunaunsneinsuiesosudsiunan Al
AITHBIUIN ATDINITAUAUNIINEIANENSAIEAUTIBmFDvae e launfiauds dlydnidsasan
(Liang et al., 2023)
1 [ ¥ a [ Y Y ra lﬂl dl
agalsfimunislidnudyyssfviuuuiasdasanzlumanisvuialgfideymlused
Ql' o . . = v o Aa " Y
Auneiulgianunasu (hallucination) Asteloaralirinauiidunuinisiiiedlagliiieniu
AR AeTTlanaliudiunay flsulanvueunsnsnasuitammanttduaans (1) nsusuuss
gaunqd (temperature setting) Livelioleannisldiunuinisatuazdaduteyaniduaiwiniu
Yy lumenauvewnsnisidasluviensdlisienadesivualiielaldiuauinisiioas19eus
45198534 917 n1sWsuilensInemans wienisassainimiswiandudu (2) nsldneuduele
nawsrasniiensy q vlvelovhaumutmingsssu (multiple-iteration prompting) (3) A%
Tdwmealiadfnssunsouns (prompt engineering) WuN15IsEULAElEMANE (chain of thought)
@) nsasrailenlagldszuuduaAuiasay (Retrieval Augmented Generation: RAG) 1ng RAG 3¢5
dunadNIMAPINISITENAUENATTIRITRTaatuayuBuNAtuINULUAIToYa WU ANHIRY
lnansatuIzgnideiudunsALLaduddlunanisaiedeny Weasuennlugaving
il RAG anunsausududnivaaunisalfideiaassenaasuntadlumunan dadvszlemiuin
d‘ T U ! dl 1 Y =2 QI a !
Wasnnanustulinaniwvuisingiidnwaugasialdidsusdasmnlulasunsinaduaiaiy we
RAG azdagliilamaniwianunsaiinfdayadianieasisednaiunyedelalaglidedindul
(5) w3eldigwaninaunauiuionun dnvazwaiilidudymimwandygissAviuuuiase
Waueguuszuulasansledssammangdundudeunaziivuinlvg gnndumetayaAnassu
FIUIUUMANT A1900nLUIINTEUUR LT 8291y UULA LA Us1anauaudAivand vinlvsiud
AEsaTIsEndT “syuunisunufieudumedunanisden” (Meta-Causal Representation)
Feinanuuudtaesuusssufiduanuduiusidaauaznafiogiiewastayald lagludndudes
dunansalanlanasaleense yuuestiaenndesiudaen damies (lya Sutskever) Mg laseie
Uszanniiguvunlinguiuiseus “iudiunulanase” (leaming representation) A38N1SHNNLAN
£ cl' v a o o 2 I 1A ! ! v v 6 aa ! (J < t4
tayaniUauly defilumaviiladsonalulyiiissanismainnuduiusmieada wisidndudes
asgrindnfailieamaiagyinuigeg 1 uasdugauINNITUNULUUUINGTTU WA “AY
Winlakuudnsna” duansaananudilanuunyed witsdumsnaidaavnnazanududauveian
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Ground Truth
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Large Language Model \%\

Enhanced mechanisms to tackle hallucination such
as temperature adjustment, multiple-iteration
prompting, prompt engineering, Retrieval
Augmented Generation (RAG), or mixed methods
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AosinsaRugUiu “ANNRsEIL” e TaALiigansaveenIsnevaueadlunagagealLawe
FnsaemANURanaInll ¥3e01358nBneg19Nan “Anuvasy” vedlinae1avilagIaulsznau
v v’y oy = vy w ) . T 2 oA
Ausaeild wenaniinilnasuluwaniedeyaianiznis (finetuning) ¥ azdayreliluina
novAUDIAMAIRE 1B TN TulUEn

ofls fisuvszauaudifalumslidygyrvszAnsuuuiaduainalnnisesaiu
unlimsdsausmluRandeyariuludoaiifiendein “PulsarWave ” uazlddmwanudiusznin
TusmuuBaninouvas Google Vertex Al wagldsuntsdnidonisioglu 6 Suduusn swduduandlidiu
fanasmslumisan “mnuvasu” elilunatiyaUssivguuuiaseannsavhauldosasnlusia
I8 ¥uniseuduluseduaina uenaind §ifsudeldTuoytdlivlasanissauduqud
n¥noInsAeuTILADT LA 9n13AIUINT UG (ThaisO) Ll 81715 naeu (fine-tuning) 1WAy
ﬂmmwﬂasﬁwﬁmui&%’wLﬁaiﬁﬁmmL%wwLa'wwzmﬂuﬁmqﬁ%’gmam‘mEﬂﬁ%aimqma luwea
A1UIAtneY (Large Language Model, LLM) é’ww%’umﬁmiwﬁmmLﬁﬂammﬁ%’gmam%mu
Y WWesaouNtmes “LLMs for Geopolitical Risk Analysis via Supercomputing Lﬁ'aﬂé”uﬂqa
UszdnSnimvasda PulsarWave lusupndneie
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ajUuasdolauanus

unenuiuandliidufussiundeundnanaunssnadeiufie (1) useduindouainns
amulunisidouazimuivesniaislasionizegiedsarndiinauidelassnsdugsdunating
ansgoluinvio DARPA fedmgusrasdnisdiunistiostuuseme udainitsuidouasdoya
TulseiAmansaziiiuininssiiuandinnuardimasonsadisuinnsmwaznsuinamiasin
welulafluniaensumuludeisuninied uresssuudumesidn wioszuuiitesiuaiion
GPS 1Wush dfnamus asnadouasiauiiedineuiunesuldlusumeiudiaumanivang
Tassnsdeuliinasdu NGS2 vie GT Wudu namsamuuasiam e doudmaionaieny
Tuaunan

wenanilunainmslaeein vesunudt i denisidelumedsaumansiionis
Wasunszuuvimiannnszuiuimiufsuden sudunssuauimisAvfug FohliAnnisdaniis
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Auarumianivg” (abduction) Liumints 898 nidedi 14 ouloedonu (intersubjectivity) wag
AnNaansalun1saneleunan1sIdedulunnla (transferability) sinlaseanuseusssuneseilsu
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fidndudesardetoyadiuuuniiululd aren “nisldmoufiunosludsnumans” Buamdnin
swlunimeinnsegradunenisuazfianuduasansdifiiuainnisinuindede “qilo
ADNNLADS lUFIANFIEAS” (Handbook of Computational Social Science) panuLdusuIuEDS
waniled ae. 2022 usnilies

Aounmdinisazanasfaustuavyavsshvguilunaienueiugn “gguuniele”
TuflaaloTuil 30 Woungadnieu U 2022 vsnlamwelalmUadiliusmsdyausshvgsaina
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nnaluladnisiseuiveanissdnsdsiiaeduin iesnfuiimnuamnsa“seuunisunuiin
Huvmdunaniedon” (Meta-Causal Representation) auanansasiaudlauvuiliFondn “anu
dlawuudngna” Fsfidouirnuildliudnisaislunasnuuudiaeamnsaifsssuniinly us
audlauudnina duanudilavesysd Giltosineineseudnstueguin vareadsi
g useivgyasiauans “anumasy” (hallucination) oonan daidayauszdugsasiald
Sunduiudlidussuudaluifesdesmiunsvaounnuiissmsesnadniildogiane uagduiu
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