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Abstract (English)

The rapid expansion of LLM-mediated research—LLMs as synthetic
respondents, virtual interviewers, qualitative coders, judges, and
members of expert panels—has outpaced integrative methodological
synthesis. Critical literature is scattered across NLP, computational
social science, qualitative methodology, implementation science, and
meta-research, with little cross-traffic. This review integrates 80+ anchor
papers (predominantly 2021-2026) across thirteen related fields under
five inquiry axes: jobs-to-be-done, historical trajectory, recent advances,
current state, and aspirational design principles. We argue that
methodological closure—a structural property in which data
generation, evaluation, and adjudication are performed by entities
sharing significant epistemic dependencies—is the central problem
facing LLM-mediated mixed-methods research. We synthesize seven
recurring tensions: (1) self-consistency vs. inter-rater reliability; (2)
confirmation bias amplification; (3) closed-loop circular validation; (4)
algorithmic monoculture vs. pluralism; (5) reflexivity preservation in
qualitative inquiry; (6) post-hoc reinterpretation of pre-registered kill
criteria; (7) validation challenges in generative simulation. We propose



six honest-design principles: (a) explicit naming of epistemic
dependencies in the data-evaluation pipeline; (b) heterogeneous-
vendor adjudication with reported convergence-and-divergence both as
data; (c) kill-criteria adjudication by entities outside the production
loop; (d) reporting protocols extending COREQ/CONSORT/REFORMS to
LLM-mediated work; (e) hybrid synthetic-empirical validation rather
than self-referential validation; (f) acknowledgment of recursive
limitation when the reviewer of LLM-mediated research is itself an LLM.
We close with the observation that this review is itself LLM-authored
and analyze the implications.
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1. §E56

1.1 LLM A RZE DO 2E B LK

2023 ZFELAF%. Large Language Models (LLMs) = REFHAZEDERER C L
THWREREBNZRICILA L7z, Argyle etal. (2023) @ "Out of one,
many: Using language models to simulate human samples" % Z2#(C.
(a) LLM = &REEIZEZE & LT survey IZ¥& A9 3 synthetic respondents B
7%, (b) LLM RILY FIC KB EMR A > 2 E 2 — simulation. (c) LLM &%
BRR/ARJLE LTAHWS Delphi #8138, (d) LLM-as-Judge IC& 2 @mE
5Ffi. (e) Generative Agent-Based Modeling (ABM) IC &K 2 RIFRD in
silico 258, MEMHRICEVWTHREIL LT,

CDILARDH T, MHIMEST O RRFIEITRICER L7z Bisbee (2024)
"Synthetic Replacements for Human Survey Data?" (& Political Analysis
ICIRE TN, SREEREDOZIMEICE L WEBIENRILZ R L oo
Bommasani et al. (2022) @ "Picking on the Same Person" (& algorithmic
monoculture BLZ % H3Z L 7=o Chenget al. (2023, EMNLP) ® CoMPosT
(& LLM ~RJLY F simulation @ caricature % framework 1t L 7=o
Bender et al. (2021) "On the Dangers of Stochastic Parrots" (35854 R &
EROXRZAAHNB VW LTRE L T,

LH L. Sh5MBMEIENLP O 2 =5+, SBEHESRS. EHH
KhHLH. REMZE. XXAROEREFICHBLTE D, BEINICHRS
7z review [IFREMN TH B, & DHIF. (1) 2025-2026 FICRURICER L 7=
self-consistency vs inter-rater reliability D FBEEIE. (2) /N1 7 X X
Al @ specific XERBE. (3) BRIFRZEAIN S D GenAl 3EEBEER (Jowsey,
Braun, Clarke et al. 2025) . (4) Algorithmic Fidelity #t:2® formalft. C
NS DOEFEAZ SO ICTEHHINL E 21— I3RS TRETH %,

1.2 KL Ea—DBEM L Sik
ALEa2—IIUTOEMEBIEY :

1 EEREERS: 13 EENE (FAmEE. BRI, BafR.
Delphiix. REFRIZ. Open Science. Replication crisis. 5tE#tS
BE. LLM 5 AR &7 — 4. Al Monoculture. JTBD 2
s BOR1/NA T RHAZE) ICH T BRI DR S



2. BRMIEDIT: 5 DDA ERMERE] (Delphi 1959 — BRIHHZEDFR
24t 1980s — ;EAHA3E 1990s-2000s — REEFRIZ 2000s-2010s — 5t
BHERZF / LLM 11 2009-) & L TEIE,

3. FiBER DIRER: A iERRIEAENE (methodological closure) % .

LLM N FRF DO ORIERSR & L TIRE,

4.7 2@ Recurring Tensions DFEIE: XEAERTHYICEIER S N 3 1EERY
KEDEIE,

5.6 D® Honest Design Principles O#it: BI7Z D reporting
standard (COREQ+LLM, REFORMS) %> methodological proposals (i-
CCER, MRVP) h*5 D design principles D&,

1.3 AEDEF IR
ALE1—TRUTOREEZBBICKANTS :

« LLM #7828 (LLM-mediated research): LLM A' data generation,
intervention, evaluation, adjudication @ WL\ N A DERRE % 18 S B
7'1.-0

« BT —4 (synthetic data): LLM B4R L 7=5 — 4%, "synthetic
respondents", "synthetic interviews", "synthetic personas" =&
To
« HiEER E’JEE&QE (methodological closure): 7 —% 4%/, P, ¥
ENRHEANKERR (A—ETLRY. A—ilET—2. A—7
OY 7 MERE) 2HEITI3EEKICE > TITONZEENME

« Self-consistency (self-reliability): E—® judge H'E—D A5
L THEBERT LI TO—HE, Liuetal. (2025) "Rating
Roulette" % T formal 1t.

« Inter-Rater Reliability (IRR): 72 32 FHEEE D —HE. HHMICIE
AFFHBERE DB Do

. Algorithmic Fidelity: LLM &g H 1D A R sub-population D15
2 BEZMIIZEE Argyle ROBLR).

2. 5%
2.1 FRDIgE

KLE2—IE5DDIFEKE X 13 DEEEDHFOVY L U A L TXZINE
L7



¥E3REH: 1. JTBD (Jobs-to-be-Done): C DIFZERERIZHD & A% job IR
23h 2. BEHRIE: &£ D& S BHNGHROERD 3. %F1EIM (2023-2026):
AIAEE TV D 4. IRIRERE: IREDFLES CPRA 5. D 7=L\&: design
principles D754

BERE: HEsmEE /| BRIMAZE / JBETAZT / Delphi ik / REFRIZF / Open
Science / Replication crisis / 5tE#SRIE / LLM i 555G / 8T —3 /
Al Monoculture / JTBD 385 / 53%0/\1 77 RHfZS

2.2 BB EPME
357V RO web#&RFE (REF290TY) 2REMICKRML T

« Round 1: 10 broad queries T landscape #8#&. anchor papers [EE

« Round 2: 12 queries THRA/N—REFDHH5E + Round 1 D anchor
papers M deepening + 2026 F3HX % EHAYICIEBN

« Round 3: 7 queries T synthesis ICXBARKH#T (BNHEAOR
#1135, closed-loop #p%. divergence I25&. reflexivity HZ.
stochastic parrots follow-up. synthetic interview methodology.
in silico E858%5m)

% query T 5-10 FDEERFER N S anchor papers Z &R, 21 b
JL. URL. . FEF5R%Z JSON T, X DEEN#EKIEZE T web &
RTREHSELICDDICIRS (ERERISES) .

2.3 REDFIE
SCERBEIC NS LA T OB RVILIEZ #2 TAGR = =E -

1. Open coding: XD E5EZ 5-15 F D code T

2. Axial coding: 5% X 13 98V k1) U XIZ code #FEE. EfiAHT
|) % it

3. Tension mapping: XEI DX II = - R « IR Z ARt

4. Synthesis: 7 DD recurring tensions £ 6 DM design principles &
L CTEIE

2.4 [RFEDERIEAR

ALE2—IZUTORAZRFD !

§ RAECAARBEOXEMZETE L. EOMEFIIIFNR



cTF=RAR=ZATIER: B web BRFRICL B DH, purchase/
subscription %E7: database IFFASHR

« BFRIEEME: 2021-2026 A3 D HEERYAEFRXEIE anchor papers h
55| E THT

AR BEDOEHM: §9 Limitations TR T B3 H. KB BMEH
LLMZETHD. Tnh reviewing LLM-mediated research & WL\ 5 E
FA Y recursive REARERED

3.5 DDFEmAVERE (FESERVHER)

LLM $EMAZEIZZRIN E L TIRN BT TId R <. ERONRIGHRDIERIR
FIZH B, KETIFS5 DDOEEIZEIET B,

3.1 5% 1 O%x[E : Delphi ;i ZE FEFIR/NNRILER (1959 RAND)

Dalkey & Helmer (RAND, 1959-1963) h'[R&! Z }&/~ L 7= Delphi &l (a)
E& M (anonymity). (b) controlled feedback. (c) RTERIFH (iterative
rating). (d) HEHEYEE (statistical group response) @ 4 FRIICE DK &
BRERFETHD. HPOERRFALEBRBRREZER R LA R
RER. HE. BREBERARCICIEA LT

Delphi ZADBERBHEDRLFHL 5N TUW3, Hsu & Sandford (2007) 1
"small N method" & L TO#I#J & facilitator framing &% $5H5 L 7=
Diamond et al. (2014) D> X7 T« w2 L E 2—I& "consensus
criteria" BEDERNARB TASICERDZZEZHSMNI LT RIAT
I&. attrition rates H*=RHA Delphi T90% =8B X 2FEFHHO. T —
X2 MO FRETH 5o

LLM BEFfXICH LT, Delphi7&i& LLM-based Delphi (Khodyakov et al.,
RAND 2025; LLM Council with Double Delphi 2025) *X> Human-Al Hybrid
Delphi (arxiv2508.09349,2025) £ LTHBEHRINTWS, EELAER
LT, $»3 2026 FDOEFEMZE (Brigham Health 2026) I& TLLMs
reached consensus more readily than human experts when substantial
evidence was available, and they struggled to reach consensus in areas
where evidence was limited or conflicting)] C#HRELTW3, ZHiE LLM
DERMED ERDHRR S ICKFRFTFISNTVS CCZ2TY,



3.2 5 2 Dzl | BRYHRFEDOFFE (1980s)

Lincoln & Guba (1985) "Naturalistic Inquiry" (& constructivist /X5 & 1 Ly
DFERER IR L. quantitative R "internal validity, reliability,
objectivity, external validity" (XI5 9 % 4 DD trustworthiness criteria
#IRE L 7z : credibility, dependability, confirmability,
transferability, 11 5I33R7ED "gold standard" & L TEBERIN 3,

Credibility BERD 7= D EFMIFIE L LT : (a) prolonged engagement,
(b) persistent observation, (c) triangulation, (d) peer debriefings, (e)
negative case analysis, (f) referential adequacy, (g) member checks /%!
B3N, BEERRE LT, TNSOEEDTIC researcher L 21NE
DORIAEGF ¢ tORRRREDOXIF H1'dH 3,

LLM D qualitative research (X L. S5 DHEB criteria D% < &
FIEMICERR#ETH S, LLM ~RJLY F & "prolonged engagement" Z$F
729, "member check" % fashion 92 CCIFEMRT —RXDAHEICKRT

%, Lincoln & Guba 2 ® trustworthiness |& LLM BLICBEEZEY %,

3.3 5% 3 M : BRAMZE L triangulation (1990s-2000s)

Denzin (1970, 1978) @ triangulation 3&l&. (1) data triangulation, (2)
investigator triangulation, (3) theoretical triangulation, (4)
methodological triangulation @ 4 &%= X5l L 7=, ‘BEHIEDH ERIE
BEERME L. IRTED MMR (Mixed Methods Research) XEADHFE S TH
Bo

Bryman (2006) "Integrating quantitative and qualitative research: how is
it done?" |XEEEAZE TEIFICAL SN TS rationales ZER{E L7 :
credibility, context, illustration, utility, confirm/discover, instrument
development, sampling, enhancement, completeness, process Z.

Greene (2007) |4 divergence, dissonance, contradiction % equal
priority & L TR S 1IiFZ B D N DA A triangulation DELR TIF7R L)
5 C7=o Pluyeetal. (2009 IJMRA) (& divergence ANMD 2 D DERES % I
LT () BEINTEHRRE LTER S DM, (2) informative & L THE

PAN
Ho

Denzin (2012) "Triangulation 2.0" & critical interpretive 77 7O —FIZE
DE. "multiple validities" & "egalitarian dialogue" %383 L 7z
Campbell et al. (2020) IF3REEAYIC triangulation @ "joys, woes, and



politics of interpreting convergent and divergent data" Z 734 L .
divergence DFERICE 1T 2 BUAMZ AL L 7

LLM BENEAZETIE. 3R> 4 — LLM Z 57 @E & L TRV S "multi-
vendor triangulation" ANAERETNTWVSH. b Denzin D
triangulation BERICER S L TEZEMNIMHNRFZ2ET S (&h
§54) ,

3.458 4 D% : EERIFT1+FV T (2000s-2010s)

Carroll et al. (2007) "A conceptual framework for implementation
fidelity" XN AFZED "delivered as intended" ZBIET % 5 kxR L
7= : adherence, dose, quality of delivery, participant
responsiveness, program differentiation, Ct.IZ01XT. moderators
& LT participant responsiveness, comprehensiveness of intervention
description, strategies to facilitate fidelity, quality of delivery ZE2& L
7o

Proctor et al. (2011) "Outcomes for implementation research" (X322
DFERIEIE R 8 DICEIE L /- . acceptability, adoption,
appropriateness, cost, feasibility, fidelity, penetration,
sustainability, CHhiZ& D, EEHFD "dependent variables" @
concept clarity B'K & < g L 7=

RERFIRE LBEELRFHBGESIE.  [ahtintended D) &
HMaht delivered Sh7=Dh1 OXBITH B, LLMEENHAETIE. HEKE
Mintended & L7cRILY F « fEIREHEA & LLM HYEERIC produced L
b DODOEDF vy THEUDEEZEL, Algorithmic Fidelity B2
(Argyle &) I&. Carroll/Proctor &® implementation fidelity D ¥ EH
EFis B,

3.5% 5 O%EE : HEHSRF L LLM EN K (2009-)

Lazer et al. (2009 Science) "Computational Social Science" DE & L%,
EvIT—2HIBZORMENER LT, Argyleetal. (2023 Political

Analysis) "Out of one, many" |& LLM ~RJLY F1IZ & % AR subpopulation
simulation DEJEEMZ R L. REICES LLMBENAZEOERER B o7

ZOBRODEEM :

« Park et al. (2024) "Generative Agent Simulations of Human
Behavior" — generative agents M /5 &5RBIHLER



« Aher et al. (2023) — demographic instruction IC & % persona Z %k
k3

« Bisbee (2024 Political Analysis) — synthetic respondents A D &
L LWERHES) (3R §5)

« Hu & Collier (2024 arxiv) — Persona Effect D&HJAIE

« Cheng et al. (2023 EMNLP) "CoMPosT" — Caricature ;&

« Santurkar et al. (2023 ICML) "Whose opinions" — opinion bias %
BRI

« Dillion et al. (2023 TICS) "Can Al replace participants?"

CNSOXEREEIE. LLM BENERZED possibility & limitation Z EEFICEES
ML KLE2—D%5 7 DD recurring tensions DEMZIRHEL TV
%o

4. FOELZDRE ¢ FHiEsmBVEAHRMYE

AL Eaz—Id. LLMENATROEENREZ HERIAHEE
(methodological closure) & L THER{L T %, s :

T—SEM. il PEHRRROEKEFSR (R—ETILFR
5. A—il&T—%. B—70 7 MERF) eHETEE
FICE > TITON B EENHEE,

FERAVEAEHME I E—DEETIZR . BHORKBZETCHEETH S,
BRRYICIE

cFALCLM 773 —DFr—2ERCFHEDOEAZ1TS conflict of
interest (FAccT 2025)

«[@ L LLM OEHEITH "agreement" ZR L. Fhhtinter-rater
reliability ¥ 3258 X115 self-consistency confusion (Rating
Roulette EMNLP 2025)

« LLM B DD "consensus" At IIZFTETld% < shared training
data @ reflection Td % outcome homogenization (Bommasani
etal. 2022)

«LLM ZDFHX % LLM H'EF: 9 5 circular validation (aiXiv D18
i&. arxiv D Al-generated paper #fR)

CNSIHMERICERE SNTEh HiEmIEEE L WS —Do 0 LUl
ELTHET 3. EhEND mitigation strategies B HBEDEIE (loop
@ break) ICEMN>TWBZEHRZ 3,



5.7 2@ Recurring Tensions

AHITIE. Round 1-3 TUXEE L 7= 80+ anchor papers Z i L 7o#ER. X
MEETEVTEHRINS T DOEBENEREEIEY 3,

5.1 Self-consistency vs Inter-Rater Reliability

RBKR:F— LM (A—7OY 7k - B—ETI) OERETEO—HEN
SV D, LIELIL Inter-Rater Reliability (IRR) & L THRETA TV
%o

XHEKRIIIE: - Liu et al. (2025) "Rating Roulette: Self-Inconsistency in LLM-
As-A-Judge Frameworks" (Findings EMNLP 2025) (& self-reliability Z=

MEl—judge DEHMETEDO—BU CE&EL. IRREXFITANT L
7zo  TLLM raters show extreme volatility, with self-reliability much
lower than the desired threshold of 0.81 Reporting single-run LLM
judgments without consistency metrics can be misleading| - -
"Evaluating the Consistency of LLM Evaluators" (COLING 2025) & [E#&kD
X7 %5858, - "Moving LLM evaluation forward: lessons from human
judgment research" (PMC 2025) I& Tinter-rater reliability between LLMs
and human experts showed poor consistency between different LLMs
and human experts] %Z35E, Thumans differ in their perceptions due
to personal experiences; LLMs follow more standardized patterns) . -
Survey on LLM-as-a-Judge (arxiv 2411.15594) i& CALM framework T 12
& D bias ZEE1t (position, alignment, self-preference, verbosity,
length &) o

SE LLMBENHET NRRAFV CREIN TV S IS self-
consistency TH D, ARBFHEE & O LB MIIFHEER DO ED—H TIE
BV, AEOBELENIGSEHEMNGEGTH D,

5.2 Confirmation Bias X Al

WK LRAREEFER (EEY —)L - linguistic markers - SBEMZEE DL
8) H'independent verification Tld7%: < confirmation bias % introduce
ERSH

HERBYILE: - "Confirmation Bias in Generative Al Chatbots: Mechanisms,
Risks, Mitigation Strategies" (arxiv 2504.09343) |&. LLM H'FEER/\1 7 X



% replicate & amplify 9% mechanism Z %12, - "When Two Wrongs
Don't Make a Right" (CHI 2025) I& human-Al %@ T lconfirmation
bias caused by false confirmation when erroneous human opinions are
reinforced by inaccurate Al outputl $'time pressure T TIENMT 3 Z &
L7 -"Confirmation Biasin Human-Al Interactions" (ICIS 2025) (&
human-Al interaction —f T® confirmation bias Z{&Z1{t. -
"Generative Al-mediated confirmation bias in health information
seeking" (Annals NYAS 2025) & health domain T® specific Efll, - B
B51H: TAttempts to validate results through linguistic markers,
multiple tools, or comparisons with past work introduce confirmation
bias rather than independent verificationy (% -1 Tandfonline 2026),

Mitigation strategies: standardized protocols for testing Al responses to
diverse viewpoints; automated bias reinforcement detection; controlled
studies of how different user groups experience confirmation bias;
interdisciplinary approaches combining technical, design, educational,
and policy dimensions.

BE RSN 7 RISERHNA 7 ZAOHERRERE (Wason 1960; Nickerson
1998) 2% AlEN T THEIET B specific & mechanism h* 2025-2026

£ integrative ICFR L S NEADH TWLW B, pre-registration TIFEM I A
WRIEA H 2 (§5.6 B8) .

5.3 )L —7EREREE

IR%: EL LLM 7 7 = 1) —H research A THEEBDIEE (£K. 0. E
. HIFE) IS ¥ E. validation ¥ self-referential 1273,

XEKBIIE: - "Examining the Expanding Role of Synthetic Data
Throughout the Al Development Pipeline" (FAccT 2025) (&
I'practitioners using same/similar auxiliary models to produce both
training and evaluation data, or to generate evaluation data and score
the primary model's outputss % conflict of interest & &, -
"Synthetic data can benefit medical research — but risks must be
recognized" (Nature 2025) I& TSynthetic data should never replace
fresh, unbiased primary research; it's a tool for early-stage exploration,
not final decisions) BRFZBAR. - "Al-generated medical data can
sidestep usual ethics review" (Nature 2025) (& KZEH' synthetic data Ffi3%
DRIEEEZ waive I 3IIRANDESE, - "Circular Reasoning:
Understanding Self-Reinforcing Loops in Large Reasoning Models" (arxiv



2601.05693, 2026) I& LLM RIEB®D circular reasoning % LoopBench Tfl
9 % dataset 123, - "Meta-Recursive Validation Protocol

(MRVP)" (SSRN) I& Tcognitive frameworks to analyze their own
operation using their own principles without falling into circular
reasoningl NDAHERZIRE

SE AL —TIEEMMICEETEE (LoopBench &) 72h%. FRZEERETL A
ILTORB L EEHHNE, Human-in-the-loop &4 Ef validation DFEAA
#&H' mitigation DH#,

5.4 Algorithmic Monoculture ¥ Zci$[E1E

& B8 D LLM % triangulation & LTHWTH, TNS5HELEDIIE
T—% +RLHF « 7=F T U F v 2B LTVNIE. BT EIFHERICKD
%o

XERBYMLE: - Bommasani et al. (2022 NeurlIPS) "Picking on the Same
Person: Does Algorithmic Monoculture lead to Outcome
Homogenization?" |[$BLXDFEIL, [If the same individuals or groups
exclusively experience undesirable outcomes, this may institutionalize
systemic exclusion and reinscribe social hierarchyy . - "Cultivating
Pluralism In Algorithmic Monoculture: The Community Alignment
Dataset" (ICML 2025) | N=15,000 Z 5B ABHAZE vs 21 LLMs Z L& L«

Fhumans exhibit substantially more variation in preferences than the
responses of 21 state-of-the-art LLMs1 Z3E5E, [failure to learn diverse
preferences using existing techniques for preference data collection—
even along highly salient dimensions of variation in global values that
correlate with common political divides1 . - f#REE & LT Mnegatively-
correlated sampling when generating candidate sets] Z#E%. -
"Generative Monoculture in Large Language Models" (OpenReview) &
generative diversity /g4 % BIFE. - "The Silent Curriculum: How Does
LLM Monoculture Shape Educational Content" (arxiv 2407.10371, 2024)
IEEE content ADREE,

o

8. £ 4 — triangulation | independence DIRE NMINKE, 3 N>

—DEREE (JIRT—2OREM. RLHF OIREM. 7—F7IF v
MDiEL)) EBERLAVRD. algorithmic monoculture = B4EE S 5 Al4E
HHH 3,



5.5 BREAFRICH 1T S Reflexivity (R:E

RSk Al $BBNIC & B qualitative coding '\ research D#%LTH 3
reflexivity Z &H 9 A1 8E4

XEKHIIIE: - BE: Jowsey, Braun, Clarke, Lupton, Fine + 419 & ®
qualitative researchers from 32 countries (2025) "We Reject the Use of
Generative Artificial Intelligence for Reflexive Qualitative Research" —
Reflexive Thematic Analysis & ® Big Q approaches = GenAl {8 % 1IETX
ICIBE ¢ 3EBH, [lreflexive thematic analysis is a method undertaken
by human researchers... deeply subjective and iterative and mindful of
power relations)  Ton the grounds of social and environmental
justicel] o -—ATEBILZHA S XD WITEIE: Naeem, Smith,
Thomas (2025) "Thematic Analysis and Artificial Intelligence: A Step-by-
Step Process for Using ChatGPT in Thematic Analysis". - "Generative
Al-Augmented Thematic Analysis" (Jayawardene & Ewing 2026 Sage) &
Al $BBI% 183, - lbrahim & Voyer (2026 Qualitative Research)
"Qualitative research with LLM chatbots: Technological reflexivity for
interpretative technology" | technological reflexivity 2% 2% :
model bias @ examination. researcher-algorithm interaction M#tHI#Y
5. transparency. methodological reflexivity. ethical

Collective Epistemic Reflexivity (i-CCER)" (2025) (& Al Z epistemic
partner £ LT, reflexivity Z distributed, posthuman practice & L TH
EF, - HEAY: Bourdieu (1992) @ epistemic reflexivity. Alvesson &
Skoldberg (Reflexive Methodology) @ reflexive methodology. Ci5®dD
classical 5" "Al reflexivity" ZEimDIEFHIVEARICHRD 5 3,

B BWASEICE 1T B reflexivity (&, (a) TE2IER (Braun & Clarke &),
(b) technological reflexivity - & 2355k (Ibrahim & Voyer). (c)
posthuman partnership IC& 3BES (i-CCER) & 3 DDIIFENLFY
%, AL Ea2—I3H)E%Z controlled IZREB I 3D, LWINnH Maive 72 Al
JI—R—ER Z2BEIT SR T—HLTWVW3S,

5.6 EAIE{E I N7 Kill Criteria DHEBZIR

RS Pre-registered 72 ZEAIFE - kill criteria Y. FERHMBERISAVBEIC
MEFE] ¢ LTRENICED SN S,

XHERBYMILE: - Gelman & Loken (2013/2014) "Garden of Forking Paths" —
researcher degrees of freedom HE—3HTH implicit ICRET B HHD



583, Ibest practices #&1 > TWBHIFEE T 5 implicit IZ DoF A%
41 . -Willroth & Atherton (2024) "Best Laid Plans: A Guide to
Reporting Preregistration Deviations" — deviation @ reporting guide. -
Rubin (2017) "An Evaluation of Four Solutions to the Forking Paths
Problem" — adjusted alpha, preregistration, sensitivity analyses,
abandoning Neyman-Pearson @ 4 fZ;R%K, - Nosek et al. (2018 PNAS)
"The preregistration revolution" — preregistration DOFIEAYH#EMEE, -
"Improving the quality and specificity of preregistration" (COS) — pre-
registration @ specificity [_tig#t, - ML 4 t: "Pre-registration for
Predictive Modeling" (arxiv 2311.18807); "REFORMS: Consensus-based
Recommendations for Machine-learning-based Science" (Science
Advances), - Kapoor & Narayanan @ Only 24% of journals reported
instructions on how to report deviations] o

B E: Pre-registration |52 |C DoF % eliminate TE 7L\, Deviation
reporting MiEFAE & kill criteria PIRDAEBE V' HETHRICH D, BEIL
AL E 21— §6 D design principle (c) £ LTER Y %,

57> = alb—2 3 Y DIRERIE
IR%R: LLM-based agent simulation D Y4 A&FH R EE,

XHERBIILE: - AgentSociety (arxiv 2502.08691, 2025) — 10K agents, 5M
interactions @ large-scale simulation. Treproduced behaviors,
outcomes, and patterns observed in four real-world social
experiments] ¥ Fik, - EE%AHLH): "Validation is the central challenge
for generative social simulation: a critical review of LLMs in agent-based
modeling" (Springer Artificial Intelligence Review 2025) — Tthe use of
LLMs may exacerbate rather than alleviate the challenge of validating
ABMs, given their black-box structure, cultural biases, and stochastic
outputs] lInconsistencies in agent behavior tied to prompt sensitivity,
hallucinations and even model characteristics] . -"LLMsand
generative agent-based models for complex systems

research" (ScienceDirect 2024) — L3R FT 8 E AREERIRE, - Algorithmic
Fidelity #t:& (PMC) — TLLM H 735 A sub-population DfER - BBE%Z
BRI FEE] . GPT-3.5study: ldid not have sufficient algorithmic fidelity
to expectin silico research on it to generalize to real human
populationsy . -"Simulacrum of Stories" (CHI 2025) — LLM as
qualitative research participants ®BR5. - "Large Language Models in



Qualitative Research: Can We Do the Data Justice?" (arxiv 2410.07362,
2024),

S5 £/ simulation |3 validation that the simulation is faithful to
reality *REERFEC LTHEH. CNHERINAVEED. simulation ®
EREEZEDHRD effect estimate & LTS T EIFTELRL Insilico
experiment D8R (Stanford HAI 2024-2025) 1. Ch 5 d validation
FEZEZNICEER T SHATH S,

6. Open Problems

7 DO recurring tensions MIRFIH 5. IREF TXXEAERTHIC REBRE &
NTVS SHmRZUTICTNIET S !

1

. Self-consistency & IRR OFFEEIBIIIME o f=(EDHD: COLING

2025 ETEMINTWVBR D, KRR TOEREE (self-reliability
DRIERAME. IRR & DREFFRERTS) (FKRMHEIL

Al ENFESR/N A 7 2D mitigation DFNRIREE: standardized

protocols BMERINTWVB D ENSMKIARIC/NA 7 R ZHIFT
3D DIRZEIFBREERT,

. Algorithmic monoculture DEDfER: Negatively-correlated

sampling X> Community Alignment dataset (ICML 2025) (&A%
T L7h scale up I35 DEEE,

. Reflexivity & Al BfRDEFAIEEIR: i-CCER D & 5 % "posthuman

reflexivity" OBLRXISFETFERME, & EEAY Bourdieu/Alvesson RDGHE
& DIFEFTH R

. Pre-registration T kill criteria IEDAERL: BLSMICIFIRES

NTWBH, HEINSBHEELRZD (ABELE 27—, i
LLM. &&4l) 0ZEREEIN R,

. In silico experiment DFRFERIVAUEDIT: > I 2L —> 3 VA

S£E LTHEZELS 3H. empiricist epistemology ¥ ORERIZE
FHERDIE L.

AL E a— recursive IRf: LLM ENFAZE%E LLM E D review H'sh

C3BEDERIE. §9 THL 3D RERFRIITT,




7. Honest Design Principles @514

—N5®d open problems IZX L. AL E a2 —I3LLT 6 DD honest
design principles Z. BIfZ D38 (COREQ+LLM project 2025,
REFORMS Science Advances, Willroth & Atherton 2024 &) H'5DHRE L
LTRETS !

Principle (a): 3RV KTFREZRDOBETR

METHWRZIRTOD LM IZDWVWT, (1) RH—. 2) EFTIN=3
. ) IlET — 2 DASEEF. (4) RLHF %L, #BERL. T—X%4EM -
@ - HIEDFERFET ED LLM B D KZREFREREF I 5D %= pipeline
diagram & LTHRET %, UK DHEIEHERIBAEEDOES VL ZH
ETES,

Principle (b): A >4 —3IE & divergence D7 —431t

BHELUMZzREWVWSHE. (1) JdIET—2 < RLHF - 7—F 7 F v DEEBM
EIREAE Y L TEAR. (2) convergence ¥ divergence D5 % i
F—=R LTHE. (3)divergence Df#EFRIE Greene (2007) D equal
priority FREJICHRE > T "informative" & L T#H S, Pluye et al. (2009) @ 2
HEROWIhZHALIHEBEEET 2.

Principle (c): £EIL—FADEEFIZ & B Kill Criteria $IE

Pre-registered Kill criteria ®¥)EIE. (1) AXDEE (F—XERK - 57)
ICBE LAWVWEAEDITS. Q) HIEBEDRERELHE SO X2z H/E
. (3) EARMEOBREZHIEE ICENRDIHZEIE. EDEEEEZ pre-
registration |ZBA5C.

Principle (d): COREQ+LLM / REFORMS / Willroth-Atherton 75
RS54 >0DETF

LLM & EFZED reporting IC1& © - COREQ+LLM (2025 KM T 7E): EHY
B2 LLM fEEF @ checklist - REFORMS (Science Advances): ML-based
science M consensus recommendations - Willroth & Atherton (2024):
pre-registration deviation reporting

ZBATRRNICIEST L. & checklist HBEA DX %Z appendix THRE T %o



Principle (e): Hybrid Synthetic-Empirical Validation

2026 £ consensus (Nature 2025) IZfEL). synthetic data I "early-
stage exploration" T# b "final decisions" D#E#LE &9, hybrid
synthetic-empirical validation Z /7B 9 %, &IEED human/
empirical validation 24 (ratio X° absolute count) % pre-register,

Principle (f): Recursive Limitation D2

ALEA—DNLUMETHZ ZEHTRT & SIS LLM BENFRZEOFFEE A
LLM BEETH 3R RIBNICHEREZEL recursive IBEZ D, D
£ % AR limitation & L TERXPF TR L 5o aiXiv (https://
aixiv.science/) % AISC 2026 D & S 7%t Al-managed peer review platform
A®D submission (&, @ recursive IWREZRPEF L L TIEED SED 547
HADFIEMIGE TH Do

8. Implications

8.1 REE (LLMENHXEZRETIARE) D=

« Self-consistency ¥ IRR ZEEICXAI L. MAZRE
« Multi-vendor KB ICIE independence #&5E% £
« Pre-registration @ kill criteria & EBHIEE % 5RE

« Reporting standard (COREQ+LLM, REFORMS) % &=}

8.2 EHE - RESE - MRBMBEHEEANDER

« LLM-mediated research @ methodology section Z &KL Ea—D 7
tensions @ framework T&5Ff

« Self-consistency % IRR & presented L 7=5@X D critical response
DIRHL

- FiEwRIEAEHEOE S WEFHETER e L TEA

8.3 KFMRE - MiMESAHMREANDTE

o LLM ENRRISFHFEDEF LD, FiEmwmaitHId I TICEE
o MERAREEMN) & TRENNA 7 ZBRED OF v T2 RETERE
SR



« Big Q qualitative approaches (Reflexive TA %) (I E RIS AR
TGN DERDHBE

8.4 HNEAR G ERE - BFENDERE

« Lincoln & Guba ® trustworthiness criteria (& LLM BXICBEE%
£33

« Bourdieu/Alvesson @ reflexivity |& Al BFXIC3L5RATAE (i-CCER)

« Stochastic parrots ZEild 4 FRHESTTHED. HLLLLMEES L
OREFRIBREINTUVS

9. Limitations

9.1&LEa—BIFEDEHE

REE limitation: XL £ 2 —|% LLM (claude-opus-4-7) IC& > THES
Nfco CNIIARLE2—DFEETHD LLM BENAE D A ERHIBIEENE
ICxf L. recursive BIRR=ET,

BEFEMICIE: -ALE2—DRELMIE. ALE 22— ¥ T3 LM 77
S —D—DICBY B - XEkiRER (WebSearch) OERS LLM ICX B EH
FRTHRINTWS - AL E 22— conclusions ' biased BAMICRE >
TWaBh%ZE. ALE2—BEIRETEBFREIEAL

C O limitation & § 7 @ Principle (f) T 7=@D. aiXiv D&k 5% Al-
mediated peer review platform ANDIFEIC & o T part of the public
record X LTHARE NS, FH&ICIE : L. ALEa—% TLLMENEAZED
FiESRIIEEM D BEIE LT 5T 2. 51H I 7= 80+ anchor papers %
JHI7ICHREE Y B 3. Human-authored review ¥ D L& %175

CEhHERINS,
9.2 EFELHIED(RD

FECHAEOXMZEFL L. EOMEE (FEFE. 75V RFE. RV
FB. ARA VEEE) DOMEILIETR, LLM R > A& —|& Anthropic, OpenAl,
Google DAKER IO AZHRHAF L L THF5. Mistral (14), Aleph
Alpha (1#), Tencent (#7), Yandex (&) ZFOMIBMZERMITR I NG L,



9.3F7T—ENR—-RTFIEZADHFIR

B web HRFRICK B DA, Subscription 4 E 7% journal X° database (Web
of Science, Scopus &) IIARBH, preprint server (arxiv, ssrn) (XEVFATAE
72hN selectivity |[EFRERT,

9.4 BFREEEFH

2021-2026 A D HEMAERNE (Lincoln & Guba 1985, Denzin
1978, Carroll 2007 %) (& anchor papers 55| E T L7h Th
S5DREFTD 1970-2020 FOEBHE ML =0T TIEAE L,

9.5 7 D@ Tensions @ selection bias

7 DO recurring tensions |3 ERBE D S IR ICHIE L 7eht. ChidsE
LLM @ interpretive lens Z# KL TV AIEEMED H B, BID lens (HFIC
non-Western methodological traditions, decolonial perspectives) h'5
xR % tensions NRE TN D RIGEMED D .

10. ¥5:%

LLM N REDORRBILKIZ. (1) BB - ERVESHAZE. (2) EFIR/ARIL
BE. (3)FHMiEA LR (4) SHEMHESRFZ T 2 AERIESHEE c VS
BIENEEZ AT, AL E 21—I13 80 LU LD anchor papers

(2021-2026 FEHID) %= 53EKEH X 1I3FEENFOT NI IXTHREL. 7
D recurring tensions ¥ 6 DM honest design principles & L TEIEL
1o

FELHM -

1. &SRBV (methodological closure) D#ER1L: & — 2 %ERK -
il - FIED RN EFERERzHBE T2 ERICL > TITON S48
BB LT, BRDIRREE (self-consistency JEBRE]. conflict of
interest. circular validation. algorithmic monoculture) Z#&9
3 AR ZIRR,

2.2025-2026 FDRFERDEFRIL: Rating Roulette (EMNLP 2025),
Cultivating Pluralism (ICML 2025), Braun & Clarke $EZ&5 &8 (2025),
Validation challenge in generative ABM (Springer AIR 2025), i-CCER
(2025), COREQ+LLM (2025-2026) F D sz X EA D IERTHIERIE,



3. Honest design principles ®#%E: COREQ+LLM, REFORMS,
Willroth-Atherton FDBIFEA A RS0 > EHFE Lic. EEERITOD
6 JRIE,

4. Recursive limitation QIEEHD S5 DEID /L AL E 2 —H LLM E
THDCDZR%Z §9 THHRBICEHL. aiXivD L 5% Al-
managed platform ADKFE L LS HIEMIEE ZAME DT,

LLM ENRZEOSEOREEIF. HERNEEEEZ £ THEENICRITS

M gha0Hs5 TBIL—70NICEZBAAD DD ICHD > TWS, &K

LE2—(3ZDRAMD7=H D design principles . & - BHE - HH
& - HhREIZIRE T 5,
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