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2}, 2026-06-13, .prd/@3-research-notes.md (19 e499¢23), GitHub 2lab-ai/llmux, https://github.c «
om/2lab-ai/llmux/blob/e499¢23345407521b4f4a3fedb65b6ea81af84af/.prd/03~research—notes.md —
"idle tokens that would otherwise expire were refreshed back to ~8h and surfaced in the dashboard

(7h53m vém )." Z-2 AR ] AT.O o] TAE "token expiry + last—refresh marker"2kxl 2 itk

A2}, 2026-06-13 13:39(3F= A]Z}), 714l €499¢23 "chore: reset history around Rust implementation”, o
GitHub 2lab-ai/llmux, https://github.com/2lab-ai/llmux/commit/e499¢23345407521b4f4a3fedb65b6ead

laf84af. HIAE = #test] - #[tokio::test] 54 S Al gholal, T3t HAES] 27} ofyt,

T olg Al Azt GitHub A4t 2026-06-12 21:18(3HF A|Zholl THEAH I 37 AR <
16A17F 212 ), AF = E 2] 29| 7174z "2026-06-12 — 2026-06-13"0]t}. 3 README: Z918-&
gral . "The project began with proxy/OAuth mechanics from KarpelesLab/teamclaude (MIT), but the
shipped implementation is Rust.” teamclaude= T2 7H2}F9] JavaScript Z2AEMIT, 274 4874 2026-
03-24)0]1, v0.1.0 BalA L EQ v W PI % v1.0.1 B 2ol A E8etch(https://github.com/2lab—ai/llmu
x/releases/tag/v0.1.0). teamclaude®] Z-2 ©]52] Bl17} 2131, 2026-10-05 @A) ©] A= llmuxe] 1

B 17} glof EejA] itk A Bl AT EE AdR K2 1 oho] 2h¢fo] wizlth

A2, 2026-06-13, README.md(# 5! e499c¢23), https://github.com/2lab—ai/llmux/blob/e499c23345407 +«

521b4f4a3fedb65b6ea8laf84af/README.md — "spends the account whose quota would otherwise expire
first." - "Anthropic passthrough is byte—identity after auth/header rewrite; OpenAl Codex can be imported

from ~/.codex/auth.json as a manual/overflow backend. Gemini/local providers are compile—checked

stubs.”

72 A"l .prd/@3-research-notes.md A FH7 .prd/@1-spec.md "Problem; & — "Dogfooding <
on 2026-06-13 added live backend findings for Codex, token refresh, dashboard attach mode, and brew
release mechanics." * "A second operational problem appeared during dogfooding: Claude Code sessions

are long-lived, but subscription OAuth access tokens expire around 8h." =132 7] H 10|11, dujit
A7 Al 48 9A gk

T

A9 A ZH@HE AlZE) — f0f0cb0 15:47 "docs: rewrite readme around product intent + real-terminal demo
gif"(https://github.com/2lab—ai/llmux/commit/f0f0cb0) - 3061ada 16:24 "feat: route requests to backend
groups by model (claude/codex)" - 6043a88 17:17 "restart daemon when its running version differs from
the binary". E ]2 v0.1.09] Bl 4= €499¢23-& 7HFIck 22 AU ] .prd/01-spec.md ™ 2| — "Status:
v0.1.0 shipped (stable tag v0.1.0, Homebrew formula 2lab-ai/tap/teamagent)."

OpenAl, 2023-06-13, "Function calling and other API updates; , OpenAl £& 1, https://openai.com/in <

dex/function—calling—and-other—api-updates/ — "Developers can now describe functions to gpt—4-0613

and gpt—3.5-turbo—0613, and have the model intelligently choose to output a JSON object containing

arguments to call those functions.” 3 2]= ©] JSON &8 2] A 24dE £2] 2 WA ¢kofrt.

& 2 — "Get started with our developer documentation and add evals if you find cases where function <

calling could be improved" - "roughly 700 pages per dollar".

Shawn Wang(swyx), 2023-06-30, "The Rise of the Al Engineer , Latent Space, https://www.latent.spac <

e/p/ai-engineer — "A wide range of Al tasks that used to take 5 years and a research team to accomplish
in 2013, now just require API docs and a spare afternoon in 2023." 20137} 20239 9] v W= A ko]
oty il "wide range"E 25 Al ¥HA|7F ofY ),

10
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https://github.com/2lab-ai/llmux/releases/tag/v0.1.0
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Anthropic, 2024-05-30, "Claude can now use tools , Anthropic News, https://www.anthropic.com/ne

ws/tool-use—ga (@A https://claude.com/blog/tool-use=ga) — StudyFetch CTO Ryan Trattner: "Within

just a few days, we integrated tools into our platform". FF2} BHER] A7 17 ¢l-gojct,

OpenAl, 2024-08-06, Tntroducing Structured Outputs in the API; , OpenAl &2 71, https://openai.co

m/index/introducing=structured—outputs—in—the—api/ — "Limitations and restrictions; “2: "Structured

Outputs doesn’t prevent all kinds of model mistakes. For example, the model may still make mistakes
within the values of the JSON object". J[SON mode®f| tsl}4]+= "it does not guarantee that the model’s

response will conform to a particular schema."

Anthropic, 2024-11-25, Tntroducing the Model Context Protocol; , Anthropic News, https://www.ant

hropic.com/news/model=context—protocol — "a new standard for connecting Al assistants to the systems

where data lives" - "Every new data source requires its own custom implementation, making truly
connected systems difficult to scale." Z7] ZQJA} 9142 Block CTO Dhanji R. Prasanna. '#&'2 2iste
0] 2ol al, 1 EESE 7| 7F FRI9h ok oy Sl

Anthropic, 2025-02-24, "Claude 3.7 Sonnet and Claude Code , Anthropic News, https://www.anthrop

ic.com/news/claude=3-7-sonnet — "In early testing, Claude Code completed tasks in a single pass that

would normally take 45+ minutes of manual work". Anthropic Z7] A|®¢] 2}7] H. it}

OpenAl, 2025-05-16, Tntroducing Codex, , OpenAl £=1, https://openai.com/index/introducing—co

dex/ — "Task completion typically takes between 1 and 30 minutes, depending on complexity” - codex—1
"can iteratively run tests until it receives a passing result". Anthropic, 2025-05-22, Tntroducing Claude
4, , Anthropic News, https://www.anthropic.com/news/claude=4 — "Claude Code is now generally
available". Codex= 4] AlF-o] ofvjat A7 u2]| H7] $31, Pro-Team-Enterprise AF&-2tof| 7] WA A3t

70 main®] 2026-06-13~10-02 AB #lA| 2] 4ol 35 242 Z(HAEA FA, AYE o5 55
A 71)-& A gk, oll: "Co-Authored-By: Claude Opus 4.8 (IM context)". 13! 103712] Claude ©
©]& 96 - 'Claude Code' 4 - 'Claude’ 30]11, AR 37](A 2} o] 5 &)= 15 AR 271l A 2
27 A8 £2¢Th88(2026-06-13 14:42, 3= A2}, PR 22 2026-10-05 71, 35 2 E°l
AUl 22707} Abd 22F & Adlolghs Lk oyt

2lab-ai/llmux ¥ PRE] GitHub 8]4(2026-10-05 7]&) — 68 5 Codex A% 2] F9]
COMMENTED®] a1, # 742 PR #7(2026-06-14), 772 ¥ FHoll @3t Aol £5:Q1(APPROVED)-&
o]ty

£

.prd/@3-research-notes.md (A9 e499c23) H2]= — "Original research streams: teamclaude
compatibility audit, soma—work rotation audit, herdr convention audit, and a 20—source verified web
survey (102-agent deep-research run; 25/25 claims survived 3-vote adversarial verification)". 2t7]

Hyolx, 1 B9 7152 A2l §let.

Ha| A v0.2.0(2026-06-14 12:06)-v0.2.1(13:45)-v0.2.2(21:05), =+ Al 2}, https://github.com/2lab-ai/llm
ux/releases + 719 bd65388(2026-06—14 20:21) "refactor!: rebrand teamagent to llmux"e} -2 #9l<]

demo/1lmux.tape ™&| 54 — "a copy of a real config with "proxy.port": 3457 so it never collides with a

production daemon on 3456."

PR #87 Tfeat: grok (xAl) backend group — provider, device-code auth, stats, model switching,
responses—core refactor , https://github.com/2lab=ai/llmux/pull/87 — 23 & A4l 2026-07—
14T02:33:01Z, W83 04:09:37Z. 80+ F 23t Ao wheh Tt — "merge: #88 grok group label +
usage gauges (post—ship defects)". 1A]7F 3622 A8 o] 4 AUl HE W gro| 1, o]n] IH Codex HY] Fol&

oA it
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37l main(2026-06-13~10-02, author date g=t A12h) 9] Al 7], PR-ol47d 2] 2= 2026-10-05 7]<E.
AT 397 = ¥ 67 + vk 330, PR 125 = g 107 - vl & 10 - d9 8, A3 35¢ = 06-13~07-
17151 35571). 07-18~10-02°] AR 427 L7 W[ eFo]al, HlA[Z] B2 7] fear 21 - fix 7 - docs 6 -
chore 6 - test 1 - ci 1]t} | WA F-FAH= #1191 483ce56 "feat(openrouter): fourth backend group — or—
models, PKCE login, passthrough (#143)". H|AE-& == £A|(src-tests) 224 €499¢237} e9c2bb6of A1 Al
Zroltk. e9c2bb6 2] M7 A AA| rs(md 11170, lmux—islands T[] E Al ZHZ AJH 117,207% - HA
167570k, 745 4= 2Hieo] o3, 44 % Sk Fae HAES] 7} opict,

README.md(#19! e9c2bb6, 2026-10-02), https://github.com/2lab—ai/llmux/blob/e9c2bb6c68a0a40cba
Sceef4abdf7523942190b8/README.md — "llmux is a local Anthropic—compatible proxy for Claude

Code" - "llmux decides which account/backend serves the request." - "four backend groups in one pool".

.prd/tui-accounts—columns/loop.md (#9 eccflac, 2026-09-18, PR #165) — "relinked as the daily
driver". READMES} 4] olt]ol = Azp7t uf e ohe 103 42 flct

GitHub API repos/2lab—ai/llmux(2026-10-05 7]55) — 7]o=F Abst 1-5 1, '8 870, 24 274, 3} PR
10771 7h-Hl 105705 22k Al o], 2785 Hol d8leh thg A A stk A PR 771+ St M3E 7]
QFokeh. gk Abde] 27| def 2 7] 507, thE AlgEe] Wols Atk A7t ok th

A2 ZH (A 52 2026-10-05 10:32, §H= A|ZF — ARt W), 74 Y& data/sets/policy_true.txt -
i 2 A2 2 E(claude—haiku—-4-5-20251001) data/prompts.py - #3 &% 7 2 data/prereg.md
§1-§ 9(54 A= https://dosi.dev/books/ai-engineer—six—months/data/). Fe] @ FFL ZH-& 7HF
A7go]al AE 3|Aret Fsiet

AzF ZA (A 55 2026-10-05 10:32, =t A|ZH — ZatEch WA, Ald AE
data/sets/t1_demo.jsonl (418 72| data/prereg.md §4) - 237} data/m1-m2-results.md §2.1-§ 4 - Y&
data/calls.jsonl(3 2] & = seq 13). Z& A7+ 12 9 claude—haiku—4-52] 3 A9 @ ¥ 7]&0]1,
Hl W el gpe-5.52] 2 AP 10/100]tt. Claude & T Zo)= limux 2H98 8402 A A& (system)
Sl gt & "You are Claude Code, Anthropic's official CLI for Claude."7} B &%1tH(data/prereg.md §9).
gpt—5.5 2= A A2e] 11 g ERtE thErh
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https://github.com/2lab-ai/llmux/blob/e9c2bb6c68a0a40c6a5ceef4abdf7523942190b8/README.md
https://github.com/2lab-ai/llmux/blob/e9c2bb6c68a0a40c6a5ceef4abdf7523942190b8/README.md
https://dosi.dev/books/ai-engineer-six-months/data/
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1983-04-01 JAMA®| A= James Hanley?t Abby Lippman-Hand®] &2 AH&0]
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o] AlZ oF2 A=2E Hl & AR AR AY Ut Al Aol gkt 147 o] Adol
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0.185% olstat= Z7bA|tt. oF 540 ef 19golct. 13 oA} ghe 1100 Al| 1 Z2
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0.185% <tell At $1gol AT 1,000l 1golztd 1,617FelA ¢ Ax BA] &
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1007°] 0.5%%8 APAe g Holgt: & 52 39%, 0.1%429 9.5%}.” £ &
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2 o BEE T FFAY gpe-5.52 B 24070 7hee] 67, 2.5%(1.2~4.2%)
Ssich. 0] el 1807k shbm Eeix gy, B olse mw el A
AReIA Fole DAT WOl AU SRD A5 g, DA Dol i)
FAol gokAl gt a3k wgel 2elelety 28 dgich 2AE Wz

Aele gtk A9 9 AE o
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Mo
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rol

A HAA 9 508 of 2T gpt-5.52 58 F& W2
24070014 1.7%(0.4~3.4%)5 EF . A& 3% 1 73 ¢oldinh. 59 vl 2%
'4ER 4AM'O|Y Bq97r'AE RIPH BV|E & dHSE HiERR] ga Hizte s

= U Al = AEC] 488 27t 10%p olste]il =3 AlE
Aflgol 3% nlgtelH 4 7|7F 240705 & 53 Ao Erh gpt-5.5v F 9 BFolA
o] 71&S& FE5Jt. I o= & 7o Aol 240708 & d&Jtt. claude-haiku-

d FF dx 7|E ol E9tE Ul 21 sb2d & UiV 240708 W AL
claude-haiku-4-52 =3 & ¢ sttt 1 Hofl AR 55T F S (XA A& 5%,
= AE 15%)9] 2tol= 714 22 10%p R, 582 17.1%p ek ” A 22471 F€]

Z2LE 2 sl 7|22 vpgol| i Qlth Klarnas 2024-02-27 Al Ag ©90|7F £4] st
o ghof] Al tf3te] 3829] 28 wobcky BFE T, 2025-09-02 ul= Z@A LD F
W ZHATA = 12709 B¢t 69%, Ag 700 o]Are] dolztal A Ith(E|AF 214
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A2 2 (A 55 2026-10-05 10:32, =1 A|2F — ZArkE o WA), ol % & data/prereg.md § 6
Set ~5%, AA 5299 23471247 A7}
L A4-4E ) DT TH FOND AP 9ls 55 F)AA 20~25%E 715" 14 552 22 B4

50, v ol §1,71% Ae 7L §5,

P
P

EX

42 data/prereg_values.py. 771 It Y22 V2 S &

A2} ZA (A 52 2026-10-05 10:32, §F= A2k — AxpH ok H7]), data/m1-m2-results.md § 2.1 - A]&
M| E data/sets/t]1_demo.jsonl. Al A Ad 10/102 claude-haiku—4-52} gpt=>5.5 5o 4] Lyghct,

22}, 2026-06-14 20:32(3F= A|Z}), #191 ¢883c72 "docs(demo): real Claude-Code-through-llmux demo
gif + vhs tape”, GitHub 2lab-ai/llmux, https://github.com/2lab-ai/llmux/commit/c883c72 — "replaces

the old faked clip: left pane is a real claude call through the proxy, right pane is the live llmux TUI
reacting” - "recorded with LLMUX_DEMO_MODE so account emails show as stable fakes" - "2—claude +
2-codex demo config". Z'& 73 {0f0cb0(2026-06-13 15:47)0] & GIFe} o] #AHlo] vHE GIFE 22
E4& 716b5a3(591,3248}0] E)o] T},

A2 S A 55 2026-10-05 10:32, 9= A7} — Z7tE e} §7]), A7 data/prereg.md § 1.1(XH
7HA)- § 3(3F 5, AE data/sets/tl_challenge.jsonl, 75 A3 data/sets/verify_report.json. 7FgZ+=

T2 7 0.4:0.2:0.2:0.2, A 0.5, T 0.25, 72 0.5. =8 £ 2] A= data/m1-m2-results.md § 7.

A2 (A 52 2026-10-05 10:32, ¥ A|ZF — AxpE et WA), data/m1-m2-results.md § 1.2+ § 2.2

SO HEAELS F QoA Y2S B FEok= A 10,0008 5Eo]gitH(data/prereg.md §5). 438

A2+ data/calls.jsonl @] 7|50 th(3l AR 10:40:35, upA]af A& 10:43:44).

A2 £ (A 55 2026-10-05 10:32, @b A12F — At} W7), 29l &8 A& data/m1-m2-

results.md § 2.3 — A 15.8%(10.8~20.8%)- W5 18.3%(13.3~24.2%), 72 EF4 16.7-18.8:16.7-16.7%.

ATt 2 F9] 4/45% 22 B4 §49] AR 7]&oltt.

A2 S A 55 2026-10-05 10:32, 9= A7} — ZATFHE o} §7]), 952 data/calls.jsonl seq 209(2 &

t1c—001, & Ag).

A2t S (A 55 2026-10-05 10:32, §=4 A7 — ATkE ot WA]), 52 data/calls.jsonl seq

2667154, A= t1c-039)seq 550(F Y, A t1c-235). oFY] @ A5 S+ data/m1-m2-results.md

§ 2.39] AbF 7= (A 55 ofd)eltt.

A2t R (AN 55 2026-10-05 10:32, §H= A2 — Axti ok W), data/ml-m2-results.md §2.3-§7 -

A= data/calls.jsonl seq 267(o13AF F, AE t1c-040)-seq 379G A4 @&, AE tlc-117). BE7]

Yo Y7 AHolehs A 22 A § 79 AFF o)1, F A= AP FEHE uix9) A5 E0F

glo] Aot ot 9l f3d FA A b Al 7he ] obFe 2 A §2.39 ARS 71E (AR 55 obd)

ofch.

Az ZH A 5
5

A NSO

= 2026-10-05 10:32, §t= A|Z} — AR} HA]), data/m1-m2-results.md § 2.39]
= opd).

A7F £ (A 52 2026-10-05 10:32, = A7 — Avbiot f1A), 9% data/calls.jsonl seq 388(3
Adl)-seq 975(F AR AdY), A& t1c-122. v]2] A3t 4071 9] E5-2 data/sets/designated.json.

A2t 2 (A 55 2026-10-05 10:32, @ A2} — Aprct WA), data/ml-m2-results.nd § 2.1+ § 2.4
- Al A A (e1d-03) ohA HA AdYe] 91E data/calls.jsonl seq 33. Y FEAERY 10,0009, ¥HE

23
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Ade Z9 FAtolnt 231 A&l Y] oF=thHdata/prereg.md § 5). temperaturet= 54+ 7] 2gko| ot

James A. Hanley-Abby Lippman—Hand, 1983-04-01, "If Nothing Goes Wrong, Is Everything All Right?
Interpreting Zero Numerators", JAMA 249(13):1743 - 1745, doi:10.1001/jama.1983.03330370053031,

Comment & — "it often seems to have a qualitative impact far in excess of its quantitative meaning." - "a

new diagnostic test that has not yet misclassified a patient, a still-perfect surgical record -+ an airline that
has never had a fatality". 02] FA|o]l tigt A2 HAHE2] g4 0| ] o] 22| A Au}r} ofct,

& 2 "Making Inferences: The Rule of Three; % — "if none of n patients shows the event about
which we are concerned, we can be 95% confident that the chance of this event is at most three in n". &
Abgre] © 22 Riimke, NEJM 1975-02-13, 292(7):372 373, "Implications of the Statement: No Side
Effects Were Observed".

Z2 2 Table 29} 1 35 w2t — "the maximum risk [ie, 26% if n=10] is becoming so high that the
difference between it and that suggested by the rule [3/10=30%] is not usually worth quibbling about."
30.8%(F% gt 71)-23.8% (5 APHRAL ¥ 0] 2)-91.7% (&=t Als 2],
11/12)-34.9%59.9%-90.4%(0.9-0.95-0.99] 107418)= HZ o]g-#et Al4to]t}. 'no problems so fars 2]
2 =l gl

H2F ZH (A 55 2026-10-05 10:32, 9H=F A1 ZF — AapE ot WA), Al A€ 512 data/prereg.md § 4,
Af €]2] data/m1-m2-results.md § 2.3- § 4. 0/109] 25.9%+= =3-5d Alde A s A Aol ot
(data/prereg.md §5).

d
£

FDA CDER, 2005-02-28(2005-03-03 7§41), "FDA Public Health Advisory: Suspended Marketing of
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considerations of the probability of detecting specified frequencies of ADEs, and practical considerations".
39%2} 9.5%+= 1 - (1 - p)"100°] p = 0.5%%} 0.1%% F-> akolct.

22 213 — "Japan currently accepts 500-1500 patients: the potential for a smaller number of patients is

due to the post—marketing surveillance requirement” *

"It is anticipated that the total number of individuals

- will be about 1500." 77.7%%} 13.9%%= 1 - (1 - p)*1,5009] p = 1/1,000} 1/10,000& 2 gtolc}.

A2 S A 55 2026-10-05 10:32, 9= A7 — ZFpE e} §2]), 79 4 9] data/prereg.md § 2, At
data/ml1-m2-results.md § 1.2- §2.2-:§2.3- § 2.4, 12} R&o] Ax oj Ao ¥HA A dx 3, FHAT oA
W55 AR §7 1, FUlE W59 slolZ 94] lo]t.

dopl s

1, 9g =7 ojef

A2t £ (A 55 2026-10-05 10:32, =1 AlZF — AvtE ot WA), data/m1-m2-results.md
§2.2:§2.3-§ 2.4 - 9| =3} 27 data/prereg.md § 6. H1E E7] T O] o= A E
data/sets/t2_challenge.jsonl©] E& t2c-135-t2c—199.

Zi

o X

r4n J\N‘

<
A1 §

m\l

( }d 52 2026-10-05 10:32, 3= A]Z} — AbEct WA), 7% data/preregmd § 7+ F o=

WA A=

% data/m1-m2-results.md § 1.1-§ 1.2.

Klarna Group ple, 2025-09-02, Form F-1/A Amendment No. 3, SEC EDGAR, https://www.sec.gov/Arc
hives/edgar/data/2003292/000200329225000024/klarnagroupplcf-1a3.htm — "Our Al assistant handled

69% of customer service chats in the last twelve months ended June 30, 2025, according to our service chat

log data, doing the work equivalent of over 700 full-time agents". 3

& $2]= Klarna R EAFR(2024-02-

27, https://www.klarna.com/international/press/klarna—ai—assistant—handles—two—thirds—of—customer—s
ervice—chats—in-its—first—=month/). A} ZHA| Z4o] 1, 7002 1L ¢

37t

25

1910] ofLje} QT FHare


https://www.sec.gov/Archives/edgar/data/2003292/000200329225000024/klarnagroupplcf-1a3.htm
https://www.sec.gov/Archives/edgar/data/2003292/000200329225000024/klarnagroupplcf-1a3.htm
https://www.klarna.com/international/press/klarna-ai-assistant-handles-two-thirds-of-customer-service-chats-in-its-first-month/
https://www.klarna.com/international/press/klarna-ai-assistant-handles-two-thirds-of-customer-service-chats-in-its-first-month/

1980¥ & dist HFEdste] 7|&B 1A 25594 Elaine Weyukert= ZZ 13
Aldolehs 4o grteol Zd 71y shuE ARl A dtohs AFEES 2219
80| =2 EREAE Tt 7 & ekl AAIRY O ke etEels
FEoh ARge] 282 wx 1y, Agay ohE Zede] 1 Ao A wie qloth
Weyuker= 7L AA7F FUA = A5 oA ALt "eutZo] gAY, 0] ¥

DK B A@sHe Algol WA A7he Solok Sk, 1 IS AR 4

e 2o BY g sleld 4 grte 218 Holeln 17} £ ol 2 84k A4S

Ashe mzagolth Zeo] 1002t 1000%Het 1UEE Hel ohc.
1,000,000 1= Aok Al Al TdEe) R, Sl 84 At Sy
e wek ARk 9l 4 ddrk Zed s AUAE 11349064327 2
1,135,627.85 217t BHEHE 2744 47 ZHi7): oldieh, Weyukerks o197 4int.

"M ARTrERA D8R e Ao s Wobsd 4 o

oA A= T SR ot ol /F B AtE 2R e FdH. Weyuker=

22 Ao sin 42° 9] k& 0.66577F 0.7071 Ato] 2 Fo|&= A& & o

M gre g2 SXHL 29 4 Qe old WAAE T ekl etk 7t
i o A

919iek. 307ke) $A7 EFo

filo
e
%8,
i)
2 rle

®
o

u) El
il

20154, 1978W¥RE 201297172 E0E 694H-S At AZE o] AlY Adol&=
‘AP QeEolg= ol 1978 William Howden®] 2ol A2 ugtty 1

26



1=/ )

| Abgrolet 43

As

=9

AEor whe e@kgo] BF w2 uf npx|d gzt

A

Tr
_ZE
)

A WA B AL ohth BT AFT

e we

Z

el

X
o

=

]

o o5

]
(=]

A2 Aol

A Az ettt

L
-

gol el eAl Ba, e of

=0

alil
=

mj

~
<

<
mh

R

<lo
700
Tl

Ze) 7k

2A

20| ¢l

= o= 2df

eyl

o]z Q.

o)
2]
i

°]-8 =7} 58,000

9]
| YRt Qo] 94 o el

= & 252,000

OC 3

SAIA

A2 647
Ik,

=13
=

Ho

s
1o°

I3

2o

= 252,000

de? 721 a7 g

o]
AR

e}
;io

~
To°

A, Ag 734, Aol Al gteg vy o A

o

= AL, A3zo] A Ao weh A4z}

KX
=

2543 F2 6A1ZE, 2% 194,000

AL g

o2ty W=t} gpt—

5] 7o) At Azkolut

3

Aol Adzrt WA AgPU Hepa o

4

2t} & FHEH 252000

ol

i
~3
H

olJ

—_

Foxct 1A A7)

A A %

oL ehjo] 1}

g9l Agolzt =3 9714 B4t

U7t obd Aold of

5]

gl

2 9l AL Abgroli} the mdoths

SH
=

oju

S

27



o
W
w
i
%
rO
i_l“
)
i
fle
=)
i)
T
)
an
I
ol
rlo
2
&
o)
N
)
i)
M
=2
L
i
i)
rr
B
t
1o
ol
=)
>,

mL =
Aol 1 'EH4 A4S gow *g%omsu, AEe Ago] Hofd w ol HsiA
™, 1965-01 Don Swanson-2
ol "7 A7} WAH Avtol
= AR e & AAT A
Ak, A7} o= 1‘”‘3}1%‘% 2= Eo] o At

EHIE 22 QS Ot 342 24 A57F ofet Al2"nte Aol &8 Z24E

B2 Zovt W HI(ER), Bl EA 2T BA= A glo] v oz st

5
S
=
3
‘&
[
i
B
i
=)
4
3
T
ri
i
Mo
>
o
ot
o
™
N,
)
Hj
i
41
rJ
i
o
I
Mo

BAE E F ST fdolgn B BAR Uk ko] 34 BFS
0.421~0.494, Al At LA 0.3010] 1!

J9Y wEE vHE AR #9e AY adEqrh e Bger w7l 99k
Kendall 432 Al & shete Tdolzial 2 EA4E #oa X9 0.9508,
PEolgty 2 Bk W 0.9015%ch Kendall A4S T &97F 22 £4L42 10|
7WHRAA = groleh. FAutE Al B2 7t shtE AR ZeEt 4 B JPER
7] 9% Al =91eke] Aol Wt 0.938013ink A7 wA

#2273 = UEE Aolgtal Voorhees= At 19 A&

ol 291 B4 wgo] 24 ek, A4 Aol Ad wite P dolt

o
%
I
4

o

Aadle] Wzl En o & " A7E glofok ojwlrt ot Ad) A4 o] wa
22 Y, 2971 e AAHEL 19959 TREC-4 o E3 FA|of] A4 BA2 AE W
33

i

28



Cleverdon= 1970-109] Hi1A oA Cranfield 119] A<l ¢1o] 49171 BHof I EHE=A]
I}, B 1A= Cranfield 19] 5 Al@=0] el 2A4¢ d&9] Fi 23, &
200717 A7 4270 flellA olF ATt A3, 1 FE B3-S ohA] Aok ohE Al AR A
o=z 1970 ARl dojE oA Alskat, Al =9 25 ¥ &e1ete] Aol 0.921
olifolgith WA o] Ak 2 AL ofn] dRo| A4 B W
o], QFUiE stubehite] 42 A A ket

59

oz
i

mals MR Al A 7k ¢ ZEie o shubette] Rl BA-S Aok 2023-06
Lianmin Zheng €] 1292 Ao & & 7|E 4 Z2 mdoA o Fol
U272 25 TS AR £ g SAT HE 22 1ol 1o = H]&-2 Claude-
vio] 23.8%, GPT-3.57} 46.2%, GPT-47} 65.0%%ck. "60%7t d: 7o) A=
ANE W AL GPT-48"0]¢ich. Claude-v1L 7|2 TE2TEA 75.0%2 A A4 &
Hoz WA, o] o]2ut v ZEILE AL "Agsistant A'ZH= 0]2-2 HEQCH
=go] AL g oolA GPT-4+ GPT-3.59] &o] oo @H GPT-3.55, H= Eyd
Vicunag S¥tth AEL Hlwg g50] mf¢ H|al AFdeAE off Aldo]qitt=

A S ot 2023 0] BEEo] W SAjc)

e mEe s Saw Wk AE 80/Me] 29 6740 e 1, iR tetAsl
£

552 90w 66% ) 63%AT(]0] 22 A A2 oIH L 66% T 67%),
o Rans Wy 0% Yor 3%tk ARY 81%Es SAE
T TAAE She] BAAlers Eo|7|% sjek. 2] Aejo] GPT-4%

29



23 wANM GPT-49] BAE Hol Fah, AFtE2 I 7F2d 75%14 1 BAel
ER SRl Bl 34%0l A= A7) Ad ke HHE 5ol AslTh

mdlo] 97 gabyb Alg &9jeke] AT o &7 -t 2024 Dubois 91 GPT-
4 Turbo s o] 71 HE Fotste AFS 3|72 HASHAL, Chatbot Arena®] Ab
£=91219] Spearman o] 0.9404 0982 Zsitt Bt B Ho] A5 HHL2
g2 4A 2ebe AANTCRE HpTE 97 AL, AAE2 A0 Al AlAElA
A3s] sEEE 4 Ao AR g2 & ZFZE 50071 29 shtE 208 o
Aeth= Arena-Harde= 25014 A AT 5919k 98.6% 7S WA 391 2074
) AAE HlIe BoAE 93.2%AT, 98.6%= FAE KA oj#le TEIER
Hlweh 2719] glolth, &2 oA MT-Benche= Aol 89.9%%0dH, @4l dX
(confidence agreement)= 26.6%%ct. & =97l &% &4& ZF
=7 Zod 14, BEH -14, ol @Folgte 7t2x] Fohd 048-S wizl gholth
WA= ERQA gtk BEo] 915 wole dit g SstUstUE HWele o] HE
ok

:

rlol
i

2
N
N
i
et
i)
0%
<
X

M| XL

AN §7A B AT Pk AZA oo AL WAAE wiEH uw)
& 919 Aol of

i

A7z v Y A 5Ee 4L £ Reon Ut shik 4
2774(2R AR 377 Fhed] S ol G4 Al

T oRd vhed gEuh el A C
1071 wich), 2@l S=xpat vHE 74 F3S claude-haiku-4-590A] Fo] whol W
Aol 3 oS o] At AR 2 587 E’r~ she 2% 549 & 9 22 4%
#1007tk B2 grok-4.7, gpt-6-astra, gpt=5.6-sol Al AAZ7} wekeh. 7 Y=t
A 71EE& Fa1, o= Bdo] 2 gRlAE= 7Hn. 7|&2 A&l Al RHeAE WA,

23} Aste] o] FRAAE ko2, o] olsfsh] A1 HFUAE
Betn Pk $9L 7k 5 glow BHoln, ol Bolet AN £ 7]Eo] ohjetn

dolal,
Aot Auiet ] 9 2otk Q9 £AR, £45 v, 99 24 @ 9 o, 193 2



B 54 Aol A, &M v 221 B, & &4 37 5%p vlRte]al, Al

Ao dAs} 088 WA, JlE BFE 1A £4d B4, T )% ads %p
%

m|Ekol e, 8 27} matky B st 2 ot
A4 BAL 22 A2 oA 23S o BH HES Wi Aok oA 271 S
HHE TE2 AU 7189 Bo] otyr] wiZolth. dAE AZof Fleiss ¢« 2 A71=2
Fehrh, AoEek W2 Gwero] ACIE UL ¢ = o] glopdoelzl FroflA ¢-49|
Sropgdod ghg-2 dol W gholal, 10| ¢33t At ACIE ¢435] 22 wHEe d
AR wo] ft W= 2 HH 5 A7 E2dk o] ¥ ves v o qHe d
g

AEE ofs BolA Al A= 98.8%EF 3 FHE edog Al grold 7%
o= drol Wl onf 5842 Al AHA BF ShtE XA 494, F =Y ke
FzEh gl 278 AE 96.3%%th U= ACL 0.976, +AS v 2 WAL
2%pQt. 71%F BFE 1A 5H w42 370(1.2%) A=), 22 A2 A B9
Zo} 7% &3t= 0.0%pth. 22 85802 Al AL Fleiss « S AstH
-0.0127} etk Al BA o] T A7t 0.97690d] 1t} WA o] At Zog By
k7H0 ZAZ Hoj2= o] AZoA L= Hepitt

U%| - Gwet ACI &M Z3t- %p 71F EIEEE) - %p
HEM 0.8 Bt 5%p BS54 5%p
! 0976 121 00 !
HES ol s5% P ol . !
0515 ! 197 : 233
ozl 100 Fod | H—e— L —e—
i i i
0.734! 158 L o126
HA@E) 1854 Foq Fe- Lo
0 05 1 0 10 20 30 0 10 20 30
=Y 4 =050 T HEAS) . HH <A SR UBHE 195802 2

OH
riot
MHT
2
i}
(U3
I
0>4
N
o
N
m
6
O
w

UKt 3(grok-4.7 - gpt-6-astra - gpt-5.6-sol) - F2[Hst

Al A4 AHgrok—4.7-gpt—6-astra-gpt=5.6-sol) 7} 2026—10-05¢]] A4S+ 2]y 2 A o 4 1857/H(FHFE of=
2 85-d2 4 100)2] A2 (Gwet AC1)-%4 E117]|F G1te} & REAEM 959 F7toln], A4 =4 Ho| 523}

k= o]t}

31



£ g3t AClE 05152 "ojFith. +=AE HvHEd B4 27.0%7}
2 AR THA] Eolk 17.3%7F BHA ATt 11 2tolQl oAl &7t 9.7%prt.
122 g0l 40.7%7F X R, AL HES Wi 23.3%prh. B
44.71%7} F7019eh 1854 MARE A & 5.8%p(95% T3t 2.3~9.4%p), AC1
0.734(0.669~0.798), 71%& &3 12.6%p(1.9~17.5%p)Att. Al & BF wE =
LA Z, A of AT A LA T Fofl FAch A G HFHo] vk
0.8%p AR F7ro] W3S AA, A 7k 7P gFe AT v g9t
E ot o @A AZSHATH1I85% 2] ACI 0.53, 85%<] AC1 0.787} AE % 88%). A
AESHTH AP A= o APt

ox

ot

Moo A
flo i o o

uZi
R}
i

g 579 AolA Al AEAe] BAL Ao BT grok-472 71 G Bkeh
)
o

AsEe 28 £ S Aﬂl T4 WA wel A 2A% o 2y,

=
oFyl = 5\_3}% 744" eHe A4z o] g 247k o H&s] Ay dts o]t gpt—6-
astra= $E& 7H7] o¥oH FHES Heh 7 ®o &£AME HHEA gpt-5.6-s0l¢]

g2 THer &A Ak

Aty Ax G5t A 3= grok—4.7°] 3.2%p, gpt—6-astra’t 6.5%p, gpt—
5.6-s0l°] 7.6%pA1, A & HIEE 16.2%, 32.4%, 25.4% AT}, 71&F ait= AR
grok—4.70] 15.7%p= 717 Zich &4 ¥ A A 229 g5 12+ £32 gdch
RS W mA A Al HHATE A LB HE2 45~49% T oA BT 5

N2 Fol ofuet A E HHEH o] M= E& Uehgth”

AEZ TN TA7E Btk A 5E5SE Al HA AH-PARE claude-sonnet—4-
A

601t 54 Fd o] B2 AR HolE U mEe] g ARt @A SHEe WA

2T, A4 S5 G @ ve] A AU gpr-5.6-sol2 HHATE 1A Openal
Adol So| frk. o FEAel ne WA o] vET 5 oy AN} 9
197 4 9k S48 ACLE oln] 0.8 ofefe}, A197o] et A7 AAE o
wey

g2 Ago A Al -7 Bl ACL 05158 BAAES FHolu 9 A 9o =&
S QAT e o A 4 drh AT £ AT B B4 AU A2
SAE A3, ACLE 4 Shtshute] el Bao] $91 oo duht A g Ak, of

32



B\

He = naol £918 A Qokeh WL Aotk wer

1-0-2] okoron WmAo| Zek &9 HE = AntE A

rlo

)

o] ZHo] Hol = A2 T Frh 22 4 A 10071E 4 A= AS 52 BHAA
gpt=5.59] F& 12 £ claude-haiku-4-59] @& 12 & FHO| $E grok-4.79]
32-38-30, gpt—6-astra?} 33-:10-57, gpt—5.6-sol°] 36-17-47°| i}, o] Rdlo] QhjjEo]
w27kl tiet g2 A Aol ek 2tk &2 gpt-5.59] B @4 @Wol &t shut=
claude-haiku-4-5°] && X2 © ISHA|T38 tf 32) o] ZHo2 L FE3IsHA] eIt
FAE & 7 AT gebA HlgS W 2RIF 23, o] = A mAvE Al
Aoty AHAWTL claude-haiku-4-59] < AE HE2 AR &M Azt

BEIE e gLl AR, Al 55 oA WA FAISH Wikon T AE 2 7 g

Ju

=

AR 7)&oltt. gpt—6-astra®}t gpt—5.6-sol> gpt—5.52F T2 OpenAl A golt}, o]
mdlo] §elzl= 7HH ey o] e Azadt At 22 AdY g ¥ L& ASIA
hiEe] F4 zpol)IR= o] FH o7 7t2 ] Zete)”

=X171

2023-05-25 & IR AP el FeA sty Eolsith. Mata v. Avianca
ArAol A ¥l & WIS AL Steven SchwartzZ} AH3E Aot} 30W @A F HY A
ol & 717} ChatGPT= HE ZAFE 7t 212 o] AFdo] AZolglnt. ChatGPT+= tiahy
ool 2R ol AIA, 1e]al 92 ZIARElA EA flekal 1= FHoll ASith s

e FoiE AT AH BAIES] AIZE 3:43, HiE e T Folil, tig}
A E-2 "Tolling Montreal Convention Statute'tt. 1= ChatGPTol 7] "Is varghese a real
case"2tal EQITE G2 AA| w2t Aoldth "What is your source"2tal E 2} H2
Arat s AJAFTE, "obA o] Eetol] AR E U Tk ThA] gHelsl B Y Varghese AH1-2 A=
ZATYTE" 217F ©FA] "Are the other cases you provided fake'stxl £+ @2 o|afitt.
‘ot g, A7t = o2 e EE Aol LexisNexistt Westlaw 22 @2 7t HE

tlo] B o] 2ol A 2 4= QFYTh"

re

7t AAJAE I BHE w2 7
et Z19] A2 BHlt. 5E o] s A



AQIA o] 2023-05-04 WS Wl 5] oln] 27 oJ4lst Aejel 4] Elrk W,

y
ML 0|2 olsirkAsich sHe mas Agolet B3ick”

find

vpzo] ol Ag gtk WS Wz 23 7l 2023-03-15 A @A77} Qg
o RES S 4 gtk A, 2023-04-113F 2023-04-120]= HYo]
AHES Wehal HE ok T HSARE EEAIA] 29ttt 2023-06-08 He, @ AEFE
500812] H¢1e] 11DE HAgolA dd Afolx BAZE Sk "Varghese $E A&

o
Zhop? Zhe wf Folg ZASkEUZ? A ZSUS "OddE IS WA 3
Aol 831" = GoogledlMe e & §le Tel= gloe|zt zinta g3t
APREA7F 2 FastcaseZE A TS £ 5 91203, Westlawt Lexis A4S g1t
ChatGPT= w3 A A7 Z2 Zoletal &x 2Tl Je T3 AP 71
Varghese 29| ¢ ti52 £l HEHcr gdpdoldts H Folst=vr 4, d=
g 2y Jgna g9t o] Aiet §= WEA LoDucat WHACNA A7e

<
71EAH o7 ZFo] 552 ¥ty Wit Schwartz®] ¥1&<Q MinkoffE Schwartz7}

o

Hht A o] Soi7t AL 2023-03-010]th. 2023-05-04 HLS o] A E4o] "HIdLe
A9 gl A4S ohERT Y A 91aL, 2023-06-22 P. Kevin Castel A= A4 o] AME

Wt T HOARR} AFR A AR 5000293, 1221 Yal Roberto Mata$t 714
o]Fo] Al FALEA HAE Hujet= WHolth M= EE BokA] gdth
"71&8] AHE Eotal, BE Ut QIFAs EFE Tl A ol 2 £AER AL
A AEE0] AedE A71e 22171 TS A2tk Al
WA 7 AE v QEEL Y-S ol Box ATt Schwartz9]

=
selolie 19 A7} Qlolek. vhe] ATt 27 gl AR, WAL AR WA 9 2

mﬁ
=2

1

34



Atk AstEr g £A49 A BAoz 4, $de ogom Atk I¥chy 1
7

WA gpr-6-astra’t B BEES FIAZ AL oftk T & 7hed 22A) QLS
$ AR & He £AS U 2L ue Ze £AR

olt}, e} Al % 7hed] 7S
2908 ul, gpr-6-astrats Foo] FAE & £L sk £4%
gpr-S6-solE B Z Iyrh TR R4 AR @ AoldE 24 HRA A

=
WAL B Folo] DAE & G2 BHTHALE £ 5 4 Dol £ ALE 7]golth.”

APAE AW A & 22 A gheth AAE A ARG AR 2 BRS WA
Ack, FFL ok oA e S BRAL A st A, D24 3 FHE
Z At Wy B7lE mE gt QA7 RolE A B & qu, By Bk

QT e gho] ofur},

35



M

Elaine J. Weyuker, 1980, "On Testing Nontestable Programs”, NYU Computer Science Department
Technical Report No. 025, http://web.archive.org/web/20221205071201/https://bbst.courses/wp—conten
t/uploads/2022/08/Weyuker—ontestingnontestable.pdf, 2% — "A program is nontestable if either an

oracle does not exist or the tester must expend some extraordinary amount of time to determine whether
or not the output is correct.” 32| 9] E#="OCTOBER 198" Ex}&]7} 2331, Fu 892 7MY =2
= 19800]t}. 19824 ot ¥HThe Computer Journal 25(4):465 — 470)-2 A =3} 8012 'Non-
Testable'® At} ¢1-8-2 1980 R4 o] E+c},

Ze Ha1A §2 — "It is unlikely that the comptroller can readily determine that $1,134,906.43 is correct,
and $1,135,627.85 is incorrect." - "Thus even an expert may accept incorrect but plausible answers as

correct results."

Lo HalA §29F AE — "Programs which were written to determine the answer. If the correct answer
were known, there would have been no need to write the program.” * "A single output page containing
columns of 30 digit numbers may simply be too tedious” - "This, we believe, is the fundamental limitation
that testers must face.” sin 42° ©] M= Zre Aof| Qlth. 1980 9] 4=2] A4t o & @50 Ak Zo]

w71 A2 fHd

Farl T. Barr-Mark Harman-Phil McMinn-Muzammil Shahbaz:Shin Yoo, 2015-05(22}¢l 2014-11-19),
"The Oracle Problem in Software Testing: A Survey', IEEE Transactions on Software Engineering
41(5):507 - 525, https://discovery.ucl.ac.uk/1471263/1/06963470.pdf, p.507-p.510 — "When none of
these is completely adequate, the final source of test oracle information remains the human" - "The term
“test oracle” first appeared in William Howden’s seminal work in 1978". Howden®] 1978\ 22 A#|o]&
AA &

A2t R (A 55 2026-10-05 10:32, gt A7 — AapEch WA), & tle-
148(data/sets/t1_challenge.jsonl), & ©2] ¥&2 data/calls.jsonl seq 425(claude—haiku-4-5)-seq 800(gpt—
5.5).

A2t Z7 (A 5 2026-10-05 10:32, = A1Z2F — Aok |A)), 4 44 5+2] data/prereg.md § 8 -
data/m2_pairs.py, 3 data/m1-m2-results.md § 3.1. & © 7}20 shpetc 4] Aufol AEo »x]
ket

Cyril Cleverdon, 1991, "The significance of the Cranfield tests on index languages’, SIGIR '91 Proceedings
pp.3—12, https://doi.org/10.1145/122860.122861, p.5 — "at the end of the second day of meetings, they

were still arguing about the meaning of the first search question." 19621 E.114+= Cyril Cleverdon, 1962—

10, Report on the Testing and Analysis of an Investigation into the Comparative Efficiency of Indexing
Systems, Aslib Cranfield Research Project, http://hdl.handle.net/1826/836 ©|tt. 71 2% pp.7— 8- ©]

A1 "an investigation known as the ASTIA-Uniterm test, which was made in 1953"0]2} A 11, "never
fully written up"e]2t dgto] & 4 9l 7152 Gulle] =f®oata g3t o] U2 Cleverdon®] 7]

7]t

1962 B 114 274 p.8 — "it should not get bogged down in the quagmire of arguments concerning
relevancy” - pp.8 =10 — "by using questions which were based on documents that were in the collection”.
AAE 7152 p.13 — "If a card bearing the project code number of the source document was there, then the

search was considered successful
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http://web.archive.org/web/20221205071201/https://bbst.courses/wp-content/uploads/2022/08/Weyuker-ontestingnontestable.pdf,
https://discovery.ucl.ac.uk/1471263/1/06963470.pdf,
https://doi.org/10.1145/122860.122861,
http://hdl.handle.net/1826/836

10

11

12

13

14

Don R. Swanson, 196501, "The evidence underlying the Cranfield results", Library Quarterly 35(1):1— o
20, https://www.jstor.org/stable/4305528 — "the design itself seems to have guaranteed many of the

results that were found, so that the evidence which supports such results is questionable.” - "The value of
the project as a whole has been unquestionably great”. ¢1&#-2 2|4 t)xs5}2] %31, Sparck Jones, 1981,
"The Cranfield tests", Information Retrieval Experiment pp.256 — 284, https://www=nlpir.nist.gov/project
s/irlib/pubs/ire/ire_text/ ©] pp.268-2700] %71 %S wstth. Cleverdon®] ¥Fah2 1991 p.5 — "His major

point related to the use of search questions which were based on documents in the test collection.” - "The

validity of this point was somewhat lessened in that neither Swanson nor anyone else had been able to
propose any other practical technique which would have overcome so effectively the problem that is

associated with the determination of relevance”.

Voorhees, 2007(NIST 7|5 2007-11-26), "TREC: Continuing Information Retrieval's Tradition of e
Experimentation”, CACM 11, https://tsapps.nist.gov/publication/get pdf.cfm?pub id=51229, p.1 —

"started in 1992" - "information need statements called topics”. TRECS] 374 A x}= p.2 — "TREC uses a
process known as pooling [Sv75] in which the judge reviews only the documents in a topic's pool” -
"assuming all unjudged documents are not relevant”. #7}2}7F Z-2 A2} FAR =95 WL NIST2]

oz Q= HAE p.2tt,

Voorhees, 2000, "Variations in relevance judgments and the measurement of retrieval effectiveness’, e

Information Processing & Management 36(5):697 - 716, http://www.jasonmorrison.net/iakm/cited/Voorh

ees E variations in relevance judgements.pdf, § 3-§3.1 pp.700~701-3 1 — "each topic was judged by
three individuals” - "Overlap is defined as the size of the intersection of the relevant document sets divided
by the size of the union of the relevant document sets." - "Table 1 gives the mean overlap”. TREC-42] 4]

497]% p.7000]},

2o 2 pp.702-704-3 3-§ 5 pp.714 - 715 — "the relative effectiveness of different retrieval strategies is ©
stable despite marked differences in the relevance judgments used to define perfect retrieval." - "The study

did detect circumstances in which system comparisons need to be done with more caution.” 29|15 ThA|

wj 7] A A TREC-4 =S 744 9] category A 3370TH(p.702). TREC-42] 3|2} category A2] S22

Donna Harman, 1996-10, "Overview of the Fourth Text REtrieval Conference (TREC-4)", NIST Special
Publication 500-236, https://nvlpubs.nist.gov/nistpubs/Legacy/SP/nistspecialpublication500-236.pdf &
ottt 819 1995-110 @5 al(p.1), category A= HA| BAZ, B 11 489 12 Z71et Foltk(p.3).

Cyril Cleverdon, 1970-10, The Effect of Variations in Relevance Assessments in Comparative Experimental <

Tests of Index Languages, Cranfield Library Report No. 3, https://sigir.org/files/museum/The Effect of V.

ariations in Relevance Assessments in Comparative Experimental Tests of Index Languages/pdfs/front

matter.pdf, Summary — "It was desired to check whether the unexpected test results obtained in Cranfield
11 had been influenced by the relevance decisions." - "Three new sets of relevance decisions were therefore
obtained, and the Cranfield II results were re—calculated for nineteen index languages” - "in no case did the
correlation co—efficient of any of the three new rank orders fall below 0.921 when compared with the
original Cranfield II results.” -8 H-&-2 p.3(Z2 &6 9] pl.pdf, % ©]u]7] 7]%) — "In Cranfield I, the
main series of tests had been carried out on subsets of the original sets of documents and questions; these
subsets, consisting of 200 documents and 42 questions *** were used in the present test." Y2} Cranfield II

£ T2 FE mgo] Zolok, WAL Al AFE-2 p.50| AL, A2 Spearman =9 Aol tHp.11).

Lianmin Zheng 2| 129, 2023-06-09(v1; v4 2023-12-24), "Judging LLM~as—a—Judge with MT-Bench ~ <
and Chatbot Arena", NeurIPS 2023 Datasets and Benchmarks Track, arXiv:2306.05685, https://arxiv.org/
abs/2306.05685, §3.3-3 2-:71% 11 — "Only GPT-4 outputs consistent results in more than 60% of cases."
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25

e =8 §3.3-3.4-3 4 —"A failure means when GPT—4 says an incorrect answer is correct.” - "although «
GPT~4 can solve the problem (when asked separately), it was misled by the provided answers". &4 107,

w7 208]9] 2H-2 ol

2o =8 §42-3% 5@ A AH-b 4 ), 2= C.1 — "The agreement under setup S2 (w/o tie) between ¢

GPT-4 and humans reaches 85%, which is even higher than the agreement among humans (81%)." - "when
a human'’s choice deviated from GPT-4" - "reasonable in 75% of cases" + "willing to change their choices in

34% of cases’. AFFOlAl GPT-49] #A& Ko & Az 7€ AFde AR £o= FojdZd 4= Qe

Yann Dubois 9] 3%, 2024-04-06(v2 2025-03-10), "Length—Controlled AlpacaEval: A Simple Way to ©
Debias Automatic Evaluators', COLM 2024, arXiv:2404.04475, 2% § 2- § 4.2 — "it increases the

Spearman correlation with LMSYS Chatbot Arena from 0.94 to 0.98" - "could be significantly gamed by Al
systems" - Tianle Li ], 2024-06-17(v2 2024-10-14), "From Crowdsourced Data to High—Quality
Benchmarks: Arena—Hard and BenchBuilder Pipeline", arXiv:2406.11939, v2 Z2Z-3 1-% 3 — "achieves
98.6% correlation with human preference rankings, all at a cost of $20." v1 252 "89.1% agreement"2}
259215 AQith & o BYl &) 59 Aol 71202 22 Chatbot Arena®] <915k sfLto] w o},

A2k ZH A 5 2026-10-05 10:32, ¥h= A1 Zf — Aot W), A7 data/preregmd §8, HH 71&
Y& data/prompts.py(3 715)-data/m2_rubric_v2.txt(213 71%), T2} 7 data/m1-m2-results.md

§3.1.

A2} A A FF 2026-10-05 10:32, 9=t A7 — Arkwct WA), ¢5Ax 2% o] data/prereg.md
§8. koAl ACLR HHE 212 B3t ol & APH 52 $7ola, « 9] o3t ACLel tE 27 B 22

el it

Az 2 52 2026-10-05 10:32, @ A2+ — Aukech ¥4), data/m1-m2-results.md -
§3.2:§3.3(4 2 ob= 85).

A2 ZH (A 55 2026-10-05 10:32, 9h=t A]ZF — AFFH T W A]), data/m1-m2-results.md e
§1.3-§3.2- § 3.3(F= A4 100, A 1854). #3H2 % T FEAER 10,00080] 1, o =2
data/prereg.md § 6.

A2 £ (A 55 2026-10-05 10:32, =7 AlZF — AapEoh f7]), 4 B-149(F & tlc-148), ¥4 928 <
data/calls.jsonl seq 2550(grok—4.7)-2185(gpt—6-astra)-3108(gpt—5.6-sol, Y&l <=41)-3109(gpt=5.6-s0l,
HHE =A)). o] o] Al Aol A A gpt=5.59] HelglTh

A2} ZH (A 55 2026-10-05 10:32, h=t A]Z} — AdpH ok HA]), data/m1-m2-results.md § 3.5. e

Azt £ (AR 55 2026-10-05 10:32, 73+ A|7F — Avkrct WA), i A2 data/preregmd §11(b),
Aol 7123} 1A data/m1-m2-results.md § 6- § 7. claude—sonnet-4-62] A& 10H-& 2026-10-05
10:34~11:35¢] IF 5028 B3, o] mellofl= 4 a3-& ¢ = Huj#] ekglih,

A2t (A 55 2026-10-05 10:32, §=+ A|ZF — AvtEct WA]) o] Y&2 data/calls.jsonlS At 2 <
F ohAl Al AS 7] &ol ok AEAE R 12} el (claude-haiku-4-5)9] &-& 112 &2 A 5=
data/preregmd §8°] A%, =gt HIsl7|2 A3t 7|& SAh L& ¢ 54 45 A it o] 2

B2 Hol= WA Wilson 32 AFA 550l §ltt. Al data/m2_family_posthoc.py, 23} data/m2—family—
posthoc.md. % /441 ¥4 o] t-3-2 data/analyze.py?] Z1-& JItH=& 211, data/results.json] HHAE gkt
o3 e B M WA gpe-5.5 B T2 &} Wilson 95% FHE grok—4.7 45.7% 34.6.57.3,
gpt—6-astra 76.7% 62.3. 86.8, gpt=5.6-sol 67.9% 54.5. 78.90|c}t. F3F2 AHA ot mp= W V)&

FA1AL, A Abo] o Apol S HAT ghol obyth 2 H]&-2 data/m1-m2-results.md § 3.5 % It
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26 Steven A. Schwartz, 2023-05-24 A™-2023-05-25 A&, Affidavit(ECF 32-1), Mata v. Avianca, Inc., e
1:22-cv-01461(S.D.N.Y.), https://storage.courtlistener.com/recap/gov.uscourts.nysd.575368/gov.uscourt
s.nysd.575368.32.1 2.pdf. K< S}H(PDF 4-6%)- 9110 — 4% "Yes, Varghese - is a real case.” - 5% '

apologize for the confusion earlier. Upon double—checking, I found that the case Varghese -+ does indeed

exist" * "No, the other cases I provided are real and can be found in reputable legal databases such as
LexisNexis and Westlaw.” 3}d-& 2rflo]1 Y77} giok, ARole= Yid s S35 E 2014 it 487
ChatGPTE 7 | %91 19 69 4914 ECF 46 9915-6-9114.

27 P. Kevin Castel, 2023-06-22, Opinion and Order on Sanctions(ECF 54), https://storage.courtlistener.co ¢
m/recap/gov.uscourts.nysd.575368/gov.uscourts.nysd.575368.54.0 8.pdf, Findings 9] 9146 — 47 — "shifting

and contradictory explanations".

28 WY %71, A8 2023-06-08-A& 2023-06-16, Transcript of Proceedings(ECF 52), https://storage.courtlis
tener.com/recap/gov.uscourts.nysd.575368/gov.uscourts.nysd.575368.52.0 2.pdf. Tr. 22—30 — "THE
COURT: And what did you find when you went to look up the full Varghese decision? MR.

SCHWARTZ: I couldn't find it. THE COURT: And yet you cited it in the brief to me." 4 2]2] A]Z}3}

W72 ECF 31, 444 92 Tr. 30, LoDuca®] &2 Tr. 9(ECF 54 916), %91 Minkoffo] & Tr. 54.
Ak Aol AW GRS March 152830 RA|RE 1212 At @A o] Eato] i w42 2023~
03-010f] S1ZTHECF 21). ERIA12}F 2023-04-11-12 ¥ =, 71 F©] 4= ECF 54 2%-97-9/9113 - 14 —

"unable to locate most of the case law cited" - "the individual Respondents doubled down".

29 e o|AAM 1Z&-AE(33-34%) — "Technological advances are commonplace and there is nothing e
inherently improper about using a reliable artificial intelligence tool for assistance. But existing rules impose
a gatekeeping role on attorneys to ensure the accuracy of their filings." 2023-05-04 ¥ #52] 21 242 ECF
31.

30 A& SHAFA 52 2026-10-05 10:32, g+ A|ZF — AdpEct HA), data/m1-m2-results.md § 3.4-§3.6, <
12 7)% data/m2_rubric_v2.txt. AH-L o} Aol A 12 7]Fo] v WAL gpt—6-astra®] 0] T Alo]
A FHOo R 2 Aot} &AM E HIE BT o] 2 0] &8 A-019(HE tle-19D)
data/calls.jsonl seq 1636-1637(gpt—6-astra)-2719(gpt—5.6-sol), % A-022(H& t1c-212) seq
1769-1649-2728(A] A, HHE 4=41)-1771(grok—4.7, ThAl B30tk 2t &3t 27480 o &8 12
TS v oA 5719 A B 2717 ARl AL, 4 o 5842 vl £ BT AH Zolth A-BE H

AAZ %71+ W82 data/m2_pairs.py-data/analyze.py.
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Hamsa Bastani-Osbert Bastani-Alp Sungu-Haosen Ge:Ozge Kabake 1 -Rei Mariman, 2025-06-25,
"Generative Al without guardrails can harm learning: Evidence from high school mathematics”, PNAS
122(26):€2422633122, https://doi.org/10.1073/pnas.2422633122 (& https://pmc.ncbi.nlm.nih.gov/arti
cles/PMC12232635/), A+ A — "We conducted four 90—min sessions for about fifty 9th, 10th, and
11th—grade classes, comprising nearly 1,000 students." 2025-08-202] A7 (PNAS 122(34)2 44 27|&
17 Ao = Avpet fusirt,

Ze =8, 714 24 — "For each of the 57 total practice problems, we ask GPT Base for the answer ten

times" - "GPT Base gives a correct answer only 51% of the time on average".

m

2 =85, A3 — "students actually perform worse than those who never had access (17% reduction in
grades for GPT Base)" - "self-reported perceptions of the effects of GPT tutors on their exam performance

and learning are overly optimistic".

Lo =i A2 — "In the first phase, students have the opportunity to solve a number of practice
problems." - "In the second phase, students must complete an exam on their own without access to any
resources.” A/ @ Ali= T2 A9k ghofgk A g ol A o] H T

A2k HA, data/al-audit-results.md § 2(2 % FH 0 AH 7|59 BE Hch)- § 3(¢A). w5 Hel=
2026-07-06~10-02, @ AFeFe] g 4| ~go]c}.

Robert A. Bjork, 1994, "Memory and Metamemory Considerations in the Training of Human Beings", J.

MetcalferA. Shimamura %+, Metacognition: Knowing about Knowing, MIT Press, pp.185—205, https://
bjorklab.psych.ucla.edu/wp—content/uploads/sites/13/2016/07/RBjork 1994a.pdf, p.185 —

"Manipulations that speed the rate of acquisition during training can fail to support long—term posttraining
performance”. "HF 2 e o2& o]k W p.193, FHAutct HHo] thR ke ThAlE p.1899] 9lct.
Bahrick(1979) ] =] (p.191) 2} 5§ 7] | (p.188)+= Bjork©] @oF& &Zith.

Bastani 2] 2025, 15+ A A — "The third part is an unassisted evaluation, where students take a closed—
book, closed-laptop exam." * Z}5= T — "Our analysis focuses on short—term learning (estimated via exam
performance) rather than long—term learning'. -2 Z5-& S| 27 th& 4= Qlotal sHAA &, ZH41E0]
e T 7| A& Hot F of Y& Zloletal ofo] Xt

Bjork 1994, p.194 — "Rapid progress in the form of improved performance is reassuring to the learner,
even though little learning may be taking place, whereas struggling and making errors are distressing, even
though substantial learning may be taking place." 19| 27 0ll= 25 7]&a % 74| o] Agdo] WAt
Z|REE & A= 2 A (Baddeley-Longman, 1978, -2 %)} A+ o] &l A9 (Glenberg-Epstein
= p.199)% Q.

& 2 p.196 — "an unreliable index—the current ease of access to a correct answer or procedure’.

Asher Koriat'-Robert A. Bjork, 2005, "Illusions of Competence in Monitoring One's Knowledge During
Study", Journal of Experimental Psychology: Learning, Memory, and Cognition 31(2):187—194, https://d
oi.org/10.1037/0278-7393.31.2.187, pp.187~188 — "in the corresponding learning condition, both the
question and the answer appear in conjunction, meaning that the assessment of one’s future memory
performance occurs in the presence of the answer", 71 THgto] B2 712 2= A2 2 1o 22| of=t|
Uets] Fod 8% ol Ao Atk 55 AAE T U™ wke A= 3] E1 FhagalE

Genta Azse A9
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https://pmc.ncbi.nlm.nih.gov/articles/PMC12232635/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12232635/
https://bjorklab.psych.ucla.edu/wp-content/uploads/sites/13/2016/07/RBjork_1994a.pdf,
https://bjorklab.psych.ucla.edu/wp-content/uploads/sites/13/2016/07/RBjork_1994a.pdf,
https://doi.org/10.1037/0278-7393.31.2.187,
https://doi.org/10.1037/0278-7393.31.2.187,

Allan H. Murphy-Robert L. Winkler, 1977, "Can Weather Forecasters Formulate Reliable Probability
Forecasts of Precipitation and Temperatures?”, National Weather Digest 2(2):2 -9, http://nwafiles.nwas.or
g/digest/papers/1977/Vol02No02/1977v002n002=MurphyWinkler.pdf, p.3 218 1-p.4 — "Thus, forecasts of

12

13

14

15

16

17

18

19

20

21

30% were issued on 1574 occasions during the period, on 449 (28.5%) of which measurable precipitation
actually occurred." '3 whet 7F4'2] 712(0.01912] ©]4hH-2 p.3o] k. Il ol 2 e (p.3) 3} =2

gl Bt FA(p.AHE Z2 Zof Qi

Glenn W. Brier, 1950, "Verification of Forecasts Expressed in Terms of Probability", Monthly Weather

Review 78(1):1 -3, https://journals.ame

tsoc.org/view/journals/mwre/78/1/1520-0493 1950 078 0001 v

ofeit 2 0 co 2.xml, p.1 — "one essential

scheme should influence the forecaster in

Bjork 1994, p.196(A] Z=}of gt 12 71

during training. When those crutches are

criterion for satisfactory verification is that the verification

no undesirable way". 'hedging' &= &2 Zof it}

%) — "act like crutches that artificially support performance

absent in the posttraining environment, performance collapses.”

Robin M. Hogarth-Tomés Lejarraga-Emre Soyer, 2015-10-09(22}21), "The Two Settings of Kind and
Wicked Learning Environments”, Current Directions in Psychological Science 24(5):379 — 385, https://doi.
0rg/10.1177/0963721415591878, p.379 — AFeFgh 42 "situations in which feedback in the form of
outcomes of actions or observations is poor, misleading, or even missing". Rittel-Webber®] 'wicked
problem'2 Policy Sciences 4(2):155—-169(1973).

7o = xto] 9185} Lewis Thomas(1983)

p.22 — "He was a more effective carrier, using only his hands,

than Typhoid Mary". o] ¥8t= "Afeler& A70e 22 Hogarth©] 20019 2 (University of Chicago Press)

olct.

m

2 =8 %% — "Kind learning environments involve close matches between the informational elements in

the two settings and are a necessary condition for accurate inferences. Wicked learning environments

involve mismatches."

Ze =1 p.380 — "whereas the underlying cause of mismatch is random in the former, it is systematic in

the latter".

Robin M. Hogarth, 2003-09, "Educating Intuition: A Challenge for the 21st Century”, Els Opuscles del
CREI 13, https://crei.cat/wp-content/uploads/opuscles/090429180657 ENG opl3ang.pdf, p.14 — "she

also receives accurate and timely feedbac

k on the accuracy of her forecasts". Eutth g st 714 o

urg £3 2 Bl FE AANE AXA e oAolet.

Daniel Kahneman'Gary Klein, 2009-09,

"Conditions for Intuitive Expertise: A Failure to Disagree",

American Psychologist 64(6):515 - 526, https://doi.org/10.1037/a0016755, p.520 — "Two conditions

must be satisfied for skilled intuition to d
opportunity to practice the skill." g5 7]

both rapid and unequivocal)”.

evelop: an environment of sufficiently high validity and adequate
3]o] Y82 p.5249] "(prolonged practice and feedback that is

Bastani €] 2025, 2= — "students attempt to use GPT—4 as a “crutch” during practice problem sessions,
and subsequently perform worse on their own". @737} Alg M2 H2]2] gt wehe 5] A7t

felslA] grotehe o 7]k, WA A 24

simply ask for the answer".

A2 EH (A 5 2026-10-05 10:32,

& 78 =80] 714 B4 — "students in GPT Base most often

k= A|ZF — AufE ot WA]), data/ml-m2-results.md § 2.1-§ 2.2.

£ 5% B claude-haiku-4-52 £ 7 10re 833 8 9] 2 HPolth. 17.1%= 24079 %

7be Adulgol i, o &2 41/2400] k.
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http://nwafiles.nwas.org/digest/papers/1977/Vol02No2/1977v002no02-MurphyWinkler.pdf,
http://nwafiles.nwas.org/digest/papers/1977/Vol02No2/1977v002no02-MurphyWinkler.pdf,
https://journals.ametsoc.org/view/journals/mwre/78/1/1520-0493_1950_078_0001_vofeit_2_0_co_2.xml,
https://journals.ametsoc.org/view/journals/mwre/78/1/1520-0493_1950_078_0001_vofeit_2_0_co_2.xml,
https://doi.org/10.1177/0963721415591878,
https://doi.org/10.1177/0963721415591878,
https://crei.cat/wp-content/uploads/opuscles/090429180657_ENG_op13ang.pdf,
https://doi.org/10.1037/a0016755,

22 Marc Brooker, 2019-08-12(URL9] ¥4}, "Kindness, Wickedness and Safety", https://brooker.co.za/blog/
2019/08/12/kind—wicked.html — "When building safe systems, we need to make those systems kind." 2%
A7} glok= Tehe 2026-10-0590 'wicked learning environment'S AT E go] Feh T2 I E ¢lzo]&]
Al Ay ojeh ol HAGH W efof fhd Erk,

23 Judy Hanwen Shen-Alex Tamkin, 2026-01-28(arXiv v1; v2 2026-02-01), "How Al Impacts Skill @
Formation", arXiv:2601.20245, § 1.1 p.2 — "using Al assistance to complete tasks that involve this new

library resulted in a reduction in the evaluation score by 17% or two grade points (Cohen’s d = 0.738, p =
0.010)". Wt 50% W 67%+= 5 ##+2] & "How Al assistance impacts the formation of coding skills"
(Anthropic, 2026-01-29, https://www.anthropic.com/research/Al-assistance—coding=skills)o]l 31t} o]
7%= = W2-&2] Zo]o| A, Bastani®] 17%(H £ Bt tfu))2t 7]Eo] th2th, 247] Bal Sk
A2pEo] FA HA o g urgl Aafol il Aol flvh(§5.2.2 p.11, 717 9 p.12). o] 2Hal, F| == 1A

Ago] grov), ALY RAE 2 Agelnt.

24 Neil Perry"Megha Srivastava:Deepak Kumar-Dan Boneh, 2023-11, "Do Users Write More Insecure Code <’
with Al Assistants?", ACM CCS 2023, https://doi.org/10.1145/3576915.3623157 (arXiv 23 2022-11, ht

tps://arxiv.org/abs/2211.03622), § 5 — "participants in the experiment on average believed their answers

were more secure than those in the control group despite often providing more insecure answers" + 372}
1040 "T will test this later but I'll trust my Al for now". 282 codex—davinci-0020]11, W32 74| F A&
=gor Aok

25 Bastani €] 2025, 21} — "this negative effect is essentially eradicated in the GPT Tutor arm, though we still ~ «
do not observe a positive effect”. Alg &3] 3 42 GPT Base”t -0.054, GPT Tutor”} -0.004 %t}
A Z] b AT g 8 -2 T =10 7|A| 4.

26 Murphy Winkler 1977, p.8 — "Most weather forecasters have a considerable amount of experience at e
preparing PoP forecasts, and they also have access to objective guidance probabilities". Z-2 Z-2 17
AEE Y E AP v53 rlo|d AR Q1d dRIFES] 712 85 of| B % "very reliable and precise"# Tt
# 3lct.

27 Bastani €] 2025, A5+ A7 — "each problem in the exam corresponds to a conceptually very similar e
practice problem from the previous part". Z-2 A& 3]7|utch A Fio] ojojH Tty A, Ay}t L EE-S
HI A2E ARSI AR FRolqdth Fol gkt Y HEE Z2 H(H B2 5531 1 5 @=hef Sl
Aol Butd M-S0l A7 438 ofBA HeA] Als E-2 o] o]of & THSI Appendix B.3 p.13, http
s://www.pnas.org/doi/10.1073/pnas.2422633122#supplementary—materials). B.30] & oAl &g 7124
27 "How much do you think you learned from this whole class session?"(¢] & 2]7] A 4] Ldaprty
i Rohy QS 9, B7)= A great deal 8 "Nothing at all'7b2] 9t} B.32 £ H7]|E gojz

A, A2E W ol AR kgt
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OpenAl, 2024-08-13(7841 2025-02-24), "Introducing SWE-bench Verified", https://openai.com/index/i

ntroducing—swe—bench—verified/, 54- A7} 2 — "We see that 38.3% of samples were flagged for

underspecified problem statements, and 61.1% were flagged for unit tests that may unfairly mark valid
solutions as incorrect." - A1 €] 2 o] th3]| "likely to be overzealous". 57| & &2 29| "careful examination

of evaluations themselves".

OpenAl, 2026-02-23, "Why SWE-bench Verified no longer measures frontier coding capabilities", http

s://openai.com/index/why—we-no-longer—evaluate=swe-bench-verified/, A5 A b2 g & — "59.4% of

the 138 problems contained material issues in test design and/or problem description, rendering them
extremely difficult or impossible even for the most capable model or human to solve.” * "we recommend
that other model developers do so too". edit_only & 8¢t #4l+= django__django-14725th BilE
29HE A2 OpenAle] 20|, oh A Afol= A sie.

METR, 2026-06-26, "Summary of METR's predeployment evaluation of GPT=5.6 Sol', https://metr.org/
blog/2026-06=-26—gpt=5-6=sol/, ®& 2-3FT — "if we count the cheating attempts as legitimate

successes, the point estimate jumps beyond 270hrs — well beyond the range where we consider our task
suite to give reliable measurements.” A1 2|77 11.3A17F £0] 5~40A17F, 7T1A1ZF £o] 13~11,400A]7Fo] Tt
METR2 thg AR o] mdlo] Z3ehs 37 d2] gzt W gich

A7 2 (A S8 2026-10-05 10:32, -+ A2} — ATkEc WA), data/ml-m2-results.md § 3.6(AFE
714), 17 715 Q& data/m2_rubric_v2.txt. AFA 52 @42 A 7]F2] AC1 0.7345 &t} -8 A A
Sedl Eol 2 FFA ALolet ACIO] A2 A9 5 Uek,

Shreya Shankar-].D. Zamfirescu—Pereira-Bjorn Hartmann-Aditya G. Parameswaran-lan Arawjo, 2024-04-
18(arXiv v1), "Who Validates the Validators? Aligning LLM-Assisted Evaluation of LLM Outputs with
Human Preferences”, UIST 2024, arXiv:2404.12272, 2%+ § 1- § 7.3.1 — "we identify a phenomenon we
dub criteria drift: users need criteria to grade outputs, but grading outputs helps users define criteria."

A7 e B3] FaLel MA] 35k 9ot

C.A.E. Goodhart, 2021(H 2] 411, 4 AA] 2022-06-06), "Marglin and Money: Comments on Chapter

13, 'Taking Money Seriously”, Just Money, https://justmoney.org/c-a-e-goodhart-marglin—and-money

—comments—on=chapter—13-taking=money=seriously/. Zt5* [1] — "Any observed statistical regularity will

tend to collapse once pressure is placed upon it for control purposes.” - #-&2] Bouey — "We did not

abandon monetary targets; they abandoned us."

Marilyn Strathern, 1997-07, "Improving ratings’ audit in the British University system", European Review
5(3):305-321, p.308 — "When a measure becomes a target, it ceases to be a good measure." 1997-03-
119] A" Zre|z] Zdo] upgrolct,

Donald T. Campbell, 197612, "Assessing the Impact of Planned Social Change", Dartmouth Public Affairs
Center Occasional Paper #8, |45 Journal of MultiDisciplinary Evaluation 7(15):3-43(2011-02), http
s://imde.com/index.php/jmde 1/article/download/297/292/988, p.34 — "The more any quantitative

social indicator is used for social decision—making, the more subject it will be to corruption pressures and
the more apt it will be to distort and corrupt the social processes it is intended to monitor." Z-& 2011
A2 71Fola, & A A9 o= pp.34- 35t
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https://openai.com/index/introducing-swe-bench-verified/,
https://openai.com/index/introducing-swe-bench-verified/,
https://openai.com/index/why-we-no-longer-evaluate-swe-bench-verified/,
https://openai.com/index/why-we-no-longer-evaluate-swe-bench-verified/,
https://metr.org/blog/2026-06-26-gpt-5-6-sol/,
https://metr.org/blog/2026-06-26-gpt-5-6-sol/,
https://justmoney.org/c-a-e-goodhart-marglin-and-money-comments-on-chapter-13-taking-money-seriously/,
https://justmoney.org/c-a-e-goodhart-marglin-and-money-comments-on-chapter-13-taking-money-seriously/,
https://jmde.com/index.php/jmde_1/article/download/297/292/988,
https://jmde.com/index.php/jmde_1/article/download/297/292/988,

Meta Al, 2025-04-05, "The Llama 4 herd: The beginning of a new era of natively multimodal Al
innovation', https://ai.meta.com/blog/llama—4-multimodal-intelligence/ (B2 http://web.archive.org/
web/20250407013603/https://ai.meta.com/blog/llama-4-multimodal-intelligence/) — "Llama 4
Maverick offers a best—in—class performance to cost ratio with an experimental chat version scoring ELO
of 1417 on LMArena."

Imarena.ai(@lmarena_ai), 2025-04-08 00:08:09 UTC, X, https://x.com/Imarena_ai/status/19093978174

34816562 — "Meta’s interpretation of our policy did not match what we expect from model providers." -

"Early analysis shows style and model response tone was an important factor” - "(Emoji control? &)".

Ahmad Al-Dahle(@Ahmad_Al_Dahle), 2025-04-07 17:49:31 UTC, X, https://x.com/Ahmad Al Dahle/
status/1909302532306092107 — "We've also heard claims that we trained on test sets —— that's simply not

true and we would never do that." 22 22 A@ ] =95 AFoHA] Ut

Shivalika Singh @] 127, 2025-04-29(v2 2025-05-12), "The Leaderboard Illusion", arXiv:2504.20879,
%% p.1 — "At an extreme, we identify 27 private LLM variants tested by Meta in the lead—up to the
Llama—4 release.”" - LMArena, 2025-04-30, X, https://x.com/Imarena_ai/status/1917492084359192890
— "If a model does well on LMArena, it means that our community likes it!" 37 H& = 2025~

01~030]] 22 3 7]F0] 3L, 507 352 AA| Arena tlo]E|7}F obd Alge|o]dolrt.

A2t S (A 55 2026-10-05 10:32, = A|ZF — AatEct WA), data/m1-m2-results.md § 2.3- § 2.5,
@7 B9 570] B 7kag ARolett Ze AW 519 Felofh,

Anthropic, "Model IDs and versioning", https://platform.claude.com/docs/en/about-claude/models/model
—ids—and-versions, 'Model weights versus serving infrastructure’ 2(2026-10-05 @%) — "Occasionally,
infrastructure updates produce minor differences in observable behavior even when the model ID and
weights have not changed.” - Google, 2025-06-26, Gemini API release notes, https://ai.google.dev/gemini
—api/docs/changelog — "The preview models gemini=2.5-pro-preview—05-06 and gemini=2.5-pro—
preview—03-25 are now redirecting to the latest stable version gemini—2.5-pro."

A2 AR (A 55 2026-10-05 10:43, =+ A2 — AdtECE WA), data/a2-results.md (A -F7E H-
SHA), AHd 55 data/prereg-a2.md. H-5 7l A AE YA etk 22 A4l o] HA Abe] 53]
ofHal, FYL 71& FAITh Fol A A7 W& 1771 9] FLw2 97.4%¢

Ze md o] 2 & — llmux AY https://github.com/2lab-ai/llmux/commit/31e3800 (2026-09-08),

soma-work ZAH https://github.com/2lab-ai/soma-work/commit/ec7bedf (2026-07-14), o] Z2l
A2 limux A9 https://github.com/2lab—ai/llmux/commit/969£324 (2026-10-01).

lImux # = 31e3800(2026—09-08, https://github.com/2lab—ai/llmux/commit/31e3800) HA]|Z] —

"Advertise astra and gpt—6 on gpt—6—astra[lm] so shorthand clients select the 1M context profile” «

"test(catalog)® enforce unique astra alias ownership". A} A8 &= glch. 22 A9 src/catalog.rs= 7]&
Al¥ gpt_6_astra_aliases_context_and_effort_count 2] H3 el 52 FHH 11, -2 o4 obof] 1144
HAAHE H 3Tt — "the ONLY row that advertises astra or gpt-6 must be gpt-6-astra[im] ". 7]
Aol 1 8iAE itk B8 data/a2-results.md @] 2t HE}

Thakur ¢, 2021-04-17(v4 2021-10-21), "BEIR: A Heterogenous Benchmark for Zero—shot Evaluation
of Information Retrieval Models', arXiv:2104.08663, https://arxiv.org/abs/2104.08663, § 6 pp.8—9-3% 4

— "Even though many systems contributed to the TREC-COVID annotation pool, the annotation pool is

still biased towards lexical approaches.”
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https://ai.meta.com/blog/llama-4-multimodal-intelligence/
http://web.archive.org/web/20250407013603/https://ai.meta.com/blog/llama-4-multimodal-intelligence/
http://web.archive.org/web/20250407013603/https://ai.meta.com/blog/llama-4-multimodal-intelligence/
https://x.com/lmarena_ai/status/1909397817434816562
https://x.com/lmarena_ai/status/1909397817434816562
https://x.com/Ahmad_Al_Dahle/status/1909302532306092107
https://x.com/Ahmad_Al_Dahle/status/1909302532306092107
https://x.com/lmarena_ai/status/1917492084359192890
https://platform.claude.com/docs/en/about-claude/models/model-ids-and-versions,
https://platform.claude.com/docs/en/about-claude/models/model-ids-and-versions,
https://ai.google.dev/gemini-api/docs/changelog
https://ai.google.dev/gemini-api/docs/changelog
https://github.com/2lab-ai/llmux/commit/31e3800
https://github.com/2lab-ai/soma-work/commit/ec7bedf
https://github.com/2lab-ai/llmux/commit/969f324
https://github.com/2lab-ai/llmux/commit/31e3800
https://arxiv.org/abs/2104.08663,
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Boris Cherny(th® Diana Hu), YC Startup School 2026, 53] #AlA] 2026-07-27, YC Root Access, https://

www,ycrootaccess.com/p/boris—cherny=building=claude—code — "An eval might live for maybe one, two,

three model generations." * "Very often we just saturate the eval and then we have to throw it away and

come up with a new eval."
Bryan Bischof, 2025-09-04 23:03 UTC, X, https://x.com/BEBischof/status/1963739648792117484 —

"super extensive golden eval sets tend to age poorly”. 22 ZollA I+ ©9] Ald4] B7H7F 7] 9hEa} 59
el T Al &2 £ 517F glalehar A

ns — "On June 3, 2026, we notified developers using the Evals platform that the product is being
deprecated.” - 22 0] 2] 2] 2026-11-30 5 "The Evals dashboard and API are scheduled to shut down."

- Evals 7Fo| &, https://developers.openai.com/api/docs/guides/evals — "Existing evals content remains

available during the transition window." &A]+= Changelog®] 2024-10-01 &= (https://developers.openai.

com/api/docs/changelog).

A2k A, data/al-audit-results.md § 5 E2] proxy F(H A2] AU A 13743} 5§ 297, = A|A

T § 1(EE 43). 97 21198(2026-10-02 13:02, TH=1 A1ZhH o] £ 213 1+ o] gt -2 vl 7T
Aol oo] ME 29 7]12(2026-09-30). 75| AL o]eigic),

Z2Le] o o] AE 2 71E (A A E ] W A, 2026-09-30). T 717k vl A $H-2

8.2547] itk @& Al ofo]AE S| 2p7] Alie} Qe slgtolct.

A7) oo] M E 2 71 5(HE A AEC] 35 3], 2026-10-01).

A2+ A, data/al-audit-results.md § 5 "AlO|E A 2" —23-17-1+2=7, 1 H A AYH &
Shubzka] 2670 74e-H) 2470 AlA, 270 {4,

A2Le] o o] AE 2 715 (HE AN 7, 2026-10-01~02). T2 A w2 dotel 7|9, A
wAo] opd FEE Q). o]y EefjA A= A5 Wetolet S Wt

A 2pe] o o]HE &4 7IZ(MAE A, 2026-09-30)7 ¢4 21198, A A=) 9] P2 data/al-audit-
results.md § 5 . 7|52 oo]HEV} 7| 575 FE wgt goBR o] = HA X o] GIHE 7] et
A} AT ES} G 2 o] 3] do] 7la]7|= ARZ 2026-10-059] A4 A )z 22
HAATHAE 1498 7h2d] 123, 23 HE 693 7k 5930] E-3).

g0

4>

Z2ke] oflo] AE 27 7]5(2026-10-02). PR Y] 712] #2] A|Zka} 4 AF A9g-2 soma—work PR #253 http
s://github.com/2lab—ai/soma-work/pull/253 - #265 https://github.com/2lab-ai/soma-work/pull/265 -
#267 https://github.com/2lab—ai/soma—work/pull/267 - #268 https://github.com/2lab—ai/soma-work/p
ull/268 °] 7]=0]eh(2026-10-05 =<1, = 7|52 Wl 31 2% AARE At e ol A m ]kl
QAT A|ZHe GitHub 7|22 wsith, AW Z B5E= 370 A% 4 https://github.com/2lab-ai/soma-wo
rk ©] main B3l %] 44 o]ch(2026-10-05 2l — P4 AA} scan-quality—gates-lean—verifyt= & 7] APIZ
Holar, v 7] A7 et 2o,
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https://x.com/BEBischof/status/1963739648792117484
https://developers.openai.com/api/docs/deprecations
https://developers.openai.com/api/docs/deprecations
https://developers.openai.com/api/docs/guides/evals
https://developers.openai.com/api/docs/changelog
https://developers.openai.com/api/docs/changelog
https://github.com/2lab-ai/soma-work/pull/253
https://github.com/2lab-ai/soma-work/pull/253
https://github.com/2lab-ai/soma-work/pull/265
https://github.com/2lab-ai/soma-work/pull/267
https://github.com/2lab-ai/soma-work/pull/268
https://github.com/2lab-ai/soma-work/pull/268
https://github.com/2lab-ai/soma-work
https://github.com/2lab-ai/soma-work
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M

OpenAl, 2023-03-14, GPT-4 A3 93 2, https://openai.com/index/gpt—4-research/ (web.archive.org ¢
2025-01-01 ~¥42), API 25 — "you can pin the current version by calling gpt-4-0314, which we’ll
support until June 14" - OpenAl, 2023-03-01, "Introducing ChatGPT and Whisper APIs", https://web.arc

hive.org/web/20230302000653/https://openai.com/blog/introducing—chatgpt—and—whisper—apis —

"today we're releasing gpt—3.5-turbo~0301, which will be supported through at least June Ist".

OpenAl, 2023-06-13(2023-07-20 7§41), "Function calling and other API updates", https://openai.com/in
dex/function—calling—and-other—api-updates/ — ¥ (web.archive.org 2023-06-14 A~ %<=) "These older

models will be accessible through September 13th, after which requests specifying those model names will

fail." - "July 20, 2023 update' 2 "While the majority of metrics have improved, there may be some tasks
where the performance gets worse. This is why we allow API users to pin the model version." Z-2 &tto]

Aol 2A% 1A AR E 0] o8 AEE A9t

model snapshots (March 2026 shutdown)" (2026-10-05 3. @xe} A4t 22k =4 2= data/m3-
surfaces.csv9] gpt—4-0314-gpt—3.5-turbo-0301 <Y (Yt} ¥4 URL).

2t 2 AP 52 2026-10-05 10:32, 3H= A]ZF — AxpRc} WA), data/m1-m2-results.md e
§2.1-§2.2-§2.3. A A7 EF 4= data/calls.jsonlol] &&vtch F2 7] & (latency_ms-usage)©] 1L, & e

Hl-golup Ad oz vl wdt AA = gl

Anthropic, "Model deprecations', https://platform.claude.com/docs/en/about—claude/model-deprecation ~ +

s, Notifications -Model status 3(2026-10-05 &) — "providing at least 60 days' notice before model
retirement for publicly released models" - €% ZF "Not sooner than October 15, 2026". & 2@l o] FA|d-&

Anthropic release notes(https://platform.claude.com/docs/en/release—notes/overview) 2t OpenAl

changelog(https://developers.openai.com/api/docs/changelog) 2, data/m3-surfaces.csve] a5 sfolct.
24 18 FEhe AL 34 B3] oyl BofA &Aooz Al 1470 Y (535t M9 claude-mythos—
5-claude-mythos—5-1 23 9] @75 &AL (data/m3-surfaces.csv) Tt o 3] 2Felet wglo|t}. data/m3—

summary.md 3 K& 14/14t}, - OpenAl, Deprecations, https://developers.openai.com/api/docs/deprecatio

ns, "Model deprecation notice periods” (2026-10-05 @&) — "Unless safety or compliance concerns

require a faster timeline" - "Generally available models: At least 6 months."

2 Z2A (AP 52 2026-10-05 10:32, 3+ A2t — AR ot W A]), data/m3-stack—results.md "2} e
HA" A} 39154 A HA- 5 (A4 £9), A= data/m3-stack—components.csv(8072, sjutct 34

EA). A 2 A A 28 skeho] 53kt O 7V, 50%, oFF 29, Ml F &, S o)A g
7Veh)L data/prereg-m3.md § 70131, 4] A8 0] MY (H-API-SDK, T YUY}t H7t =7 9l
BA §2, 7 84S N2 A (PA A — FHAEFE-README — 241 GA)E §5, d4-34 ©de
dole §1-§6, T S22 g A gAEvh Aok 1A 72 §4 52 B S-S B Ao
5 O wEth 22 9A 9 A7 AR e 2 7P =7 A= ek 7 ] A= A E
FehS A Agich. 34 & vlgr T |l 9 5o] Ea(SDK-2H-APl AlE)= 22 At 749 A

A ehethe 22 54 9] 7ol A2ko] Ao Efjo] llmuxell A= 2026-07-10%F8 09-287k4] <
S HH ALY EA o] 7hElr]e Bl 71 Aol oAl W QI9le. A%F 54, data/a2-results.md
(lmux-E1~E6)29} data/prereg—a2.md § 2] AP £5.

BHong
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can be 95% confident that the chance of this event is at most three in n (e, 3/n)." AR5 o] 2] 9]
7198 R2oty A9}, 98- HAE2] "TMaking Inferences: The Rule of Three; Aol 913, PubMed

7| Zofl= 20| QIeH(A A} AL https://jhanley.biostat.mcgill.ca/c607/ch08/zero numerator.pdf).

Shunyu Yao-Noah Shinn-Pedram Razavi-Karthik Narasimhan, 2024-06—17(arXiv v1), "7 —bench: A
Benchmark for Tool-Agent—User Interaction in Real-World Domains", arXiv:2406.12045, §3-§5.1-3 2
— "defined as the chance that all k i.i.d. task trials are successful, averaged across tasks." 71 42| &¢
By 2745 A 352 A2} &4 data/m1-m2-results.md § 2.4- § 2.5.

Klarna Group ple, 2025-09-02, Form F-1/A Amendment No. 3, SEC EDGAR, https://www.sec.gov/Arc
hives/edgar/data/2003292/000200329225000024/klarnagroupplcf=1a3.htm — "doing the work equivalent

of over 700 full-time agents (estimated based on the average monthly reduction in chat and telephone

conversations handled by full-time agents in 2024 following the launch of our Al assistant)". 69%+= 2025~
06-307}A] 12704 2] Zroltt. - Klarna, 2024-02-27 R =& &, https://www.klarna.com/international/pres

s/klarna—ai—assistant—handles—two—thirds—of-customer—service—chats—in—its—first—month/.

METR, 2026-05-08(5]©] %] 7§41), "Task—Completion Time Horizons of Frontier Al Models", https://met
r.org/time—horizons/ - YA https://metr.org/assets/benchmark results 1 1.yaml — "Measurements
above 16 hrs are unreliable with our current task suite". 12992 92t 2.9] 20234 ©]& wjZ 717+ &gk
(128.79)0]1, A== = 50% 2178 0] 16A17HE H= H-& o] Z3tellA Wit 1L1x Ux S(METR,
2026-01-29, https://metr.org/blog/2026-1-29-time-horizon—1-1/) A& 22 Fto] 131do]drt.

Lianmin Zheng ¢}, 2023, "Judging LLM-as—a—Judge with MT—Bench and Chatbot Arena", NeurIPS 2023
Datasets and Benchmarks, arXiv:2306.05685, §4.2-3 5 — "The agreement under setup S2 (w/o tie)
between GPT—4 and humans reaches 85%, which is even higher than the agreement among humans
(81%)."

Yann Dubois 2] 39, 2024-04-06(v2 2025-03-10), "Length—Controlled AlpacaEval: A Simple Way to
Debias Automatic Evaluators”, COLM 2024, arXiv:2404.04475 — "it increases the Spearman correlation
with LMSYS Chatbot Arena from 0.94 to 0.98".

A2t G — A T o), wAe] ofyt), data/m3-summary.md "2 WA" 1, 2= data/m3-

surfaces.csv(&utct 34 &4 URL).

22 =M £ (data/m3-summary.md 3 E1-514, Zt& data/m3-surfaces.csv] api & — A4 AEZIIE
AAle = Fadel ) - OpenAl, 2023-07-06, "GPT-4 API general availability and deprecation of

older models in the Completions API", https://openai.com/index/gpt—4-api-general-availability/ —

"While this API will remain accessible, we will label it as “legacy” in our developer documentation starting
today." - OpenAl, "Deprecations", https://developers.openai.com/api/docs/deprecations — Assistants
API9] "removal from the API one year later, on August 26, 2026." 297}l = /v1/engines Z-2 T2

Ao xAE, 9% ul=toE-API 3, Assistants APl v1 #|E}Realtime API #|El-fast mode 22 HIE}, Assistants
API'Evals E3E 22 A& 715, PaLM APIZ} &7 Sof Qlth.

LangChain, 2025-10-22, "LangChain and LangGraph Agent Frameworks Reach v1.0 Milestones", http
s://www.langchain.com/blog/langchain-langgraph—1dot0 — "These 1.0 releases mark our commitment to

stability for our open source libraries and no breaking changes until 2.0." afo]u] T Y& pypPl Jrd
1.1.0(2025-11-24)-1.2.0(2025-12-15)-1.3.0(2026-05-12)-1.4.0(2026-09-03)0] T (https://pypi.ore/proje
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Boris Cherny(th® Diana Hu), YC Startup School 2026, 53] #AlA] 2026-07-27, YC Root Access, https://

www,ycrootaccess.com/p/boris—cherny=building—claude—code — "An eval might live for maybe one, two,

three model generations." * "Very often we just saturate the eval and then we have to throw it away and

come up with a new eval."

Judy Hanwen Shen-Alex Tamkin, 2026-01-28(arXiv v1; v2 2026-02-01), "How Al Impacts Skill
Formation", arXiv:2601.20245, §5.2.2 "Task Experience; (v2 PDF p.11)-Z28 9(p.12) — "The control
group (No Al) reported higher self-reported learning (on a 7—point scale), while both groups reported

high levels of enjoyment in completing the task".

Daniela Fernandes 2] 87, 2025-10-09(DOI 5-%), "Al makes you smarter but none the wiser: The
disconnect between performance and metacognition”, Computers in Human Behavior 175:108779(2026), h
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20014 ATE 27] o8- A oF 43 (ol 13.62 off AA] 9.7D)& F-E3ch
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sutcte] FAE B 7 o) 2479} 9] 19| 2ol ek B BAS} B4 T 2026-10-050] At
THolct, SWE-bench Verified 8-> OpenAl, 2026-02-23, "Why SWE-bench Verified no longer measures

frontier coding capabilities”, https://openai.com/index/why—we—no-longer—evaluate—swe-bench-verifie

d/ — "This is why we have stopped reporting SWE—-bench Verified scores, and we recommend that other

model developers do so too." temperature -2 Anthropic, "Model deprecations", https://platform.claude.c

om/docs/en/about—claude/model-deprecations — "The Python SDK (v1.0 and later) removes temperature,
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85 3L (pip lock = A3 TA). uv 1.0 oA,
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FastAPIE= 1.0 ] -PyPI & 2]~ 32070, Flask=
1.0(2018) ©]5-6470. Flask HJZE B 7t
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o] WA grerha At
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2% canuseTool (Claude — 2+ 5215
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interrupt (LangGraph — A7}5tH 1 =5
ASHE gA] Fot 4E K4 Gk 5olofof
gteh). LangGraph 1.0 "no breaking changes until
2.0". OpenAl Agents SDKE ¢l &% TS E 9]
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M

1 dare] 248 24 ¢g= 27 — Brendon Bernard, 2025-07-30, "Experience Requirements Have
Tightened Amid the Tech Hiring Freeze, , Indeed Hiring Lab, https://www.hiringlab.org/2025/07/30/exp
erience—requirements—have—tightened—amid-the—tech—hiring—freeze/ — B]= 7| &3] TI(F Y GAE)
ollA] 51 o4} 8.7} 20224 257] 37%014] 20259 257] 4292 2%k Sophie Magnet, 2025-04-
047841 2026-04-23), Al Engineer Job Outlook 2026 [Research on 1,000 Job Postings]; , 365 Data

Science, https://365datascience.com/career—advice/career—guides/ai—engineer—job—outlook=2025/ —

"Only 2.5% of positions target junior professionals with 0-2 years of experience"(Glassdoor 1]= &3l
90371). o] A2 71&#] AA|, Hol A2 7o) wuf 3]Ake] 2ot}

2 AR &H 715 data/calls.jsonl(Z% A& https://dosi.dev/books/ai-engineer—six—months/data/) — 1 Y
(T DOl f7 aEoA 98-8 EF0] FUwE w2 Aok A 553 S 7o) ofy

3 AR AR 55 2026-10-05 10:32, §H= A|ZF — AR HA]), 44 47
data/sets/policy_true.txt(sha256 ad450e68b214b036-+-) - 2] A1 data/m1_policy.py(Z74 A& https://d
osi.dev/books/ai—engineer—six—months/data/). 2| HFF-< 58§ 7Hd AA ol AE F|Are} Rsiet.

17 Y4 E| FAL o] Ao FAHL,

4 AR ZF AP 55 2026-10-05 10:32, 3t A|ZF — A3Ech WA]), data/m1-m2-results.md § 3.4.
AHAE grok—4.7-gpt—6-astra-gpt—>5.6-sol 0|11, & ob= Aol A gpt—6-astraZ} 3] 34 0] RF
A1 AF Aol ek

5 Az ZHAF S5 2026-10-05 10:32, =+ A|ZF — Ak E T WA), data/m]1-m2-results.md § 2.3 —
12k 29 claude—haiku—4-5, =7 AE 240719] A A8, ot F@8E U000 A 1470 5 1370, 94
T 20 - FATH9, A Al 1071 F 97D AH S50 2 AR 7]&olt

6 A ZHRE 55 2026-10-05 10:32, 9h=F A|ZF — ApHE oy WA)), data/m1-m2-results.md § 2.1 —
Al t1d-03(AloTH], 3 579 , 60Y A )& oAl W 57 bl A A, A& data/calls.jsonl seq
33. 22 dgo] A APRE U AR AY7HA] = Bekeh

7 AR EAHAE 55 2026-10-05 10:32, 9h=F A|ZF — AypHE oy WA), data/m1-m2-results.md § 2.4 —
A= S5070(A1SE 10 + AR 217 40)E ohAl | 29101, 24.0%9] J2] FEAER] 95% #3202 [12.0%,

36.0%]c}. Wi e Aujj&of Y] skt

8 Pallets, Deploying to Production; (Flask 3.1.x &4), https://flask.palletsprojects.com/en/stable/deployin
g/ "Quickstart, , https://flask.palletsprojects.com/en/stable/quickstart/ — 3.1.3(2026-02-19), PyPI
e A 6470, 5 2026-10-05. "Do not use the development server when deploying to production. It is

intended for use only during local development."

9 Python Software Foundation, Thttp.server — HTTP servers; (Last updated 2026-10-05, Python 3.14.8
EA1), https://docs.python.org/3/library/http.server.html — @$ 2026-10-05. "http.server is not

recommended for production. It only implements basic security checks."

10 Google, 2026-07-21, "Gemini API release notes; , https://ai.google.dev/gemini-api/docs/changelog —

"The sampling parameters temperature, top_p and top_k are now deprecated." Anthropic, "Model

deprecations; (% 1 #41, 2026-10-05 %), https://platform.claude.com/docs/en/about=claude/m

odel=deprecations, API parameter deprecations 3 — "Returns a 400 error when set to a non—default value
on Claude 4.7 and later models and Claude Mythos Preview." -2 -2 API7} #|7] gt miatu] & o=
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https://platform.claude.com/docs/en/about-claude/model-deprecations,
https://platform.claude.com/docs/en/about-claude/model-deprecations,

11

12

13

14

15

16

17

18

19

20

Hhajo] mdlof uwtat th2 kil 2 31 ("depends on the model”), Python SDK v1.0 o4 (&< o 1.11.0 &
Al shepuElE oA |71 TypeError7} debal 2=

A2} 24 (A 52 2026-10-05 10:32, g AJZF — AaprE o WA]), data/m1-m2-results.md § 3.6 -
2832 data/m2_rubric_v2.txt. v2& vl AWE B H K3, FHES 9 4 100%89] grelch v2 At AR
S5 WAo] ofy et AR 7)ol

o
rlo

)

A2} A (A 52 2026-10-05 10:32, §H= A]ZF — ARt WA), data/m1-m2-results.md § 3.3 —
72 A(grok—4.7-gpt-6-astra-gpt=5.6-sol), FE-& of= 4 85 - E& 4 100. T Ak= 2= AHAHH

AP 201z 24 HAPelt.

(
(
OpenAl, "Human-in-the-loop; (OpenAl Agents SDK “#41), https://openai.github.io/openai-agents—py,

thon/human in_the loop/ — v0.8.0(2026-02-05)°] E°l-& 7|5, SDK 0.23.1, @& 2026-10-05.

"RunState.from_json() and RunState.from_string() do not authenticate the snapshot or the person

submitting it." - "Callable approval rules fail closed when the SDK cannot safely inspect the arguments."

Anthropic, 2024-09-19(54 2026-01-07), Mntroducing Contextual Retrieval; , https://www.anthropi
c.com/engineering/contextual—retrieval — D% 2026-10-05. Z|4] 7]{tFo] 200,000E-Z(2F 500%) K.tk
ZFo ™ RAG glo] AR TETE] Y-S 4= Qths 7|F4-& #=t}. "This method can reduce the number of

failed retrievals by 49% and, when combined with reranking, by 67%." $=%= GA] el-ol#| g 7]Z&o|t}.

A2 A (AFE 55 2026-10-05 10:32, 9k A|z} — AutHth HA]), data/m1-m2-results.md § 2.2+ § 2.3.
59l HBOR Lhe A4 AT Z1%0lk, vl B gpi=5.59] 3] 1 A A9l A Aol 3o w3y
6710] Z 5t

OWASP Cheat Sheet Series, Secrets Management Cheat Sheet; (@F#]2} A9 2026-10-04), https://cheat
sheetseries.owasp.org/cheatsheets/Secrets Management Cheat Sheet.html — &€& 2026-10-05. 8.1

"Consider enabling secrets detection at the developer level to avoid checking secrets into code before
commit/PR either in the IDE, as part of test—driven development, or via pre—commit hook." 9.29] =A+=

Revocation — Rotation — Deletion©] T},

OWASP Cheat Sheet Series, "Logging Cheat Sheet; (@25} #1831 2026-10-04), https://cheatsheetseries.o
wasp.org/cheatsheets/Logging_Cheat Sheet.html — % 2026-10-05, "Data to exclude; Z."The
following should usually not be recorded directly in the logs, but instead should be removed, masked,

sanitized, hashed, or encrypted”(Flell F EZ-7]Q1 A8 HH-¢tT 7] Fo] o]ojzith).

OWASP Cheat Sheet Series, "Al Agent Security Cheat Sheet; (3 7% 2025-12-17, ufA]2F 2026-10-04),
https://cheatsheetseries.owasp.org/cheatsheets/Al Agent Security Cheat Sheet.html — @& 2026-10-05.

1% "Implement per—tool permission scoping (read—only vs. write, specific resources)." 9 "High—impact
actions cannot execute without a valid, unexpired, parameter—bound approval” - "do not store secrets or
live customer data in test fixtures." 2026-09-30~10-04 SAjof oJ A ¥ 1471 A2 Ql-gof d&d-&
=<l

Scott Chacon‘Ben Straub, 2014, Pro Gity 2%, Apress, https://git—scm.com/book/en/v2 — 22}l

T2 (CCBY-NC-SA 3.0), ¥E 2.1.450(2026-05-25), E% 2026-10-05. 1~3%(Getting Started-Git
Basics*Git Branching).

Anthropic, "Agent SDK overview + "Permissions; , https://code.claude.com/docs/en/agent—sdk/overvie

w - https://code.claude.com/docs/en/agent—sdk/permissions — Python claude—agent—sdk 0.2.163,
TypeScript 0.3.289, €& 2026-10-05. "If a deny rule matches, the tool is blocked, even in

bypassPermissions mode." user—input H©]Z]: "The callback never fires for auto—approved tools."
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21

22

23

24

25

26

27

28

29

LangChain Inc., "nterrupts; (LangGraph &A1), https://docs.langchain.com/oss/python/langgraph/interr

upts + 1.0 ¥ 2(2025-10-22), https://www.langchain.com/blog/langchain—langgraph—1dot0 —
langgraph 1.2.12(2026-09-21), @& 2026-10-05. "no breaking changes until 2.0" - "Side effects called

before interrupt must be idempotent”.

Simon Willison, 2025-06-16, "The lethal trifecta for Al agents: private data, untrusted content, and e

external communication , https://simonwillison.net/2025/Jun/16/the-lethal-trifecta/ - ¥4} https://simo

nwillison.net/series/prompt—injection/ — % 2026-10-05. Al t+2]: "Access to your private data" *

"Exposure to untrusted content” - "The ability to externally communicate".

Kai Greshake 9], 2023-02-23(v1)-2023-05-05(v2), "Not what you've signed up for: Compromising ©
Real-World LLM-Integrated Applications with Indirect Prompt Injection, , AlSec 23, https://arxiv.org/a
bs/2302.12173 — F& 2026-10-05. AH&AF7} oft 2k Bdlo] ¢li= &A1l wo] Ao HX A A5 thEth

Qdrant, "Quickstart, , https://qdrant.tech/documentation/quickstart/ - qdrant-client README, http *J
s://github.com/qdrant/qdrant—client — A1 v1.19.1, @& 2026—10-05. "By default, Qdrant starts with

no encryption or authentication” - "Local mode is useful for development, prototyping and testing."

Hamsa Bastani-Osbert Bastani-Alp Sungu-Haosen Ge-Ozge Kabakc 1 -Rei Mariman, 2025-06-25, e
"Generative Al without guardrails can harm learning: Evidence from high school mathematics; , PNAS

122(26):€2422633122, https://doi.org/10.1073/pnas.2422633122 — "students actually perform worse

than those who never had access (17% reduction in grades for GPT Base)". 2023 712 €7], 9~118hd <F

1,000%, GPT—-4 7]4to|t}, "What is the answer?"= 22 =5.9] 7]7] EA o] 1}-&t},

Judy Hanwen Shen*Alex Tamkin, 2026-01-28(v1)-2026-02-01(v2), "How Al Impacts Skill o
Formation , arXiv:2601.20245, https://arxiv.org/abs/2601.20245 — "using Al assistance to complete

tasks that involve this new library resulted in a reduction in the evaluation score by 17% or two grade
points (Cohen’s d = 0.738, p = 0.010)". 2to] 2&{2]3= Trio, F7HAHes Feh¢EA 0], == A 2 Fo
Aok Bt 50% ol 67%= F AAFe] F "How Al assistance impacts the formation of coding skills
(Anthropic, 2026-01-29, https://www.anthropic.com/research/Al-assistance=coding=skills) ]l 2It}. o]
17%%= #= HE-&2] Aol2bA Bastani®] 17%(Hz2 et tu])et 7] Eo] th2 .

22 =8 §5(% 9) — "The control group (No Al reported higher self-reported learning (on a 7-point ~ «

scale)’, 2471 R.11 pol i BAlE] HAjolct.

A2F 2 (A 52 2026-10-05 10:32, =+ A|ZF — Aafrer 9A), data/m3-stack—results.md "7} o
WA, 55 §2, AP 55 data/prereg-m3.md § 1-§ 7 — S Duprt FE7 SDK- R (3} 2|93

Bt S R 2 AT ES] 6711 ¢F A4 B vlE. WA T flast B S oA 2 Al
A A 51eko] 43k 39.3%0] 2, 28E 2= OpenAl 45.0%, Anthropic 52.0~76.0%, Google
39.3~57.1%tt. @& 72 W91 39.3%~100.0%+= A FEH= 4 A8 515he] 24:2H(Googled] 515

oA A 23 Aol HHEH(OpenAl Agents SDKS @2 23 137] 2T E)7HAth 9L 237k BT do
9= 29.2%~100.0%°] 1L, ot B B7F =7 Inspect?t ¢-& OpenAl £(247) FSE)o|t}, B7} =7k
-2 282 promptfoo 60.0~92.9%, Inspect 29.2~75.0%(247) TS E)T}, 4] o] tha.o oA 2]
SDK®] mjo]#] A AL, API A GellA & @d-2 00]3lth

OpenAl, "Deprecations; (2026-10-05 @&, https://developers.openai.com/api/docs/deprecations — e
"Generally available models: At least 6 months." Anthropic, "Model deprecations; (2026-10-05 &%), ht

tps://platform.claude.com/docs/en/about-claude/model—deprecations — "providing at least 60 days'
notice before model retirement for publicly released models". Google, "Gemini deprecations; (Last

updated 2026-10-01 UTC, 2026-10-05 @), https://ai.google.dev/gemini—api/docs/deprecations —

131


https://docs.langchain.com/oss/python/langgraph/interrupts
https://docs.langchain.com/oss/python/langgraph/interrupts
https://www.langchain.com/blog/langchain-langgraph-1dot0
https://simonwillison.net/2025/Jun/16/the-lethal-trifecta/
https://simonwillison.net/series/prompt-injection/
https://simonwillison.net/series/prompt-injection/
https://arxiv.org/abs/2302.12173
https://arxiv.org/abs/2302.12173
https://qdrant.tech/documentation/quickstart/
https://github.com/qdrant/qdrant-client
https://github.com/qdrant/qdrant-client
https://doi.org/10.1073/pnas.2422633122
https://arxiv.org/abs/2601.20245
https://www.anthropic.com/research/AI-assistance-coding-skills
https://developers.openai.com/api/docs/deprecations
https://platform.claude.com/docs/en/about-claude/model-deprecations
https://platform.claude.com/docs/en/about-claude/model-deprecations
https://ai.google.dev/gemini-api/docs/deprecations

30

31

32

33

34

35

36

37

38

39

40

41

"The shutdown dates listed in the table indicate the earliest possible dates on which a model might be

retired.”

22 Al Ho]2](2026-10-05 &), OpenAlE gpt—4-1106-preview 2] =2 Y-S 2026-03-263+ 2026-10—
230 & code—davinci-0022] £2 98 2023-03-233} 2024-01-042 37 A=t} Google-2 embedding—
0010] ZA]9& 2024-04-092 2w changelog= 2023-12-130]t}, 7] & mol 2wt 29 Ae) =
g dEd-e 2ol= olfrh

Azt £ (A 55 2026-10-05 10:32, 2=t A2t — AvbE ot WA), data/m1-m2-results.md § 2.5+ § 2.3
— 12 29 claude-haiku—4-5, Bl B& gpt—5.5, 22 =4 A E 240709 A AgY. F o] 34 3
57L& RE 7S FHOoR 4R HAE 2 ARt AT 2.

22 AR 52 2026-10-05 10:43, 3+ A2t — AlGKE o} | A]), data/a2-results.md — T+ AFEHE]

A 2glef A eI -SDK7F HH AR 1421 (A E gl AR AR 149 51 AR o] AAL 229 9 97%
7h 3 sk § 22 TR G e g2 AAE 5 A AARgol A Evd Aufzt 270 ghelgit),
okt 2 22l AR ek folA] Al A AHE stk 5ol ofyth

Evan Miller, 2024-11-01, "Adding Error Bars to Evals: A Statistical Approach to Language Model
Evaluations; , arXiv:2411.00640, https://arxiv.org/abs/2411.00640 — @& 2026-10-05. "paired

differences represent a 'free' reduction in estimator variance”.

Sam Bowyer-Laurence AitchisonDesi R. Ivanova, 2025-03-03(v1)-2025-05-28(v3), MPosition: Don't
Use the CLT in LLM Evals With Fewer Than a Few Hundred Datapoints; , ICML 2025, https://arxiv.or
g/abs/2503.01747 — &% 2026-10-05. 4= £} w]qto]| A CLT 22} BFth+= "usually dramatically

underestimating uncertainty”.

NIST/SEMATECH, "e-Handbook of Statistical Methods; 7.2.4.1-7.2.4.2(RI=% A 3} Last updated
2022-04-27), https://www.itl.nist.gov/div898/handbook/prc/section2/pre241.htm * https://www.itl.nist
gov/div898/handbook/pre/section2/pre242.htm — E# 2026—10-05. Wilson 7F2 "recommended by
Brown, Cai and DasGupta (2001) and Agresti and Coull (1998)"0] 11, o]-f-2 "the lower limit cannot be

negative'S £t}.

James A. Hanley-Abby Lippman—Hand, 1983-04-01, If Nothing Goes Wrong, Is Everything All Right?
Interpreting Zero Numerators , JAMA 249(13):1743-1745, doi:10.1001/jama.1983.03330370053031, h
ttps://pubmed.ncbi.nlm.nih.gov/6827763/ — A5l 07 n®] ] 95% ZFst ~ 3/n. A4t ol n = 500|191 &35
gt 5.82%, 3/n = 6%.

Python Software Foundation, "The Python Tutorial; , https://docs.python.org/3/tutorial/index.html —
"Python 3.14.8 documentation”, @% 2026-10-05. 3.15.0 A 4]0] 2026-10-09 ¢ A o]z} o] FA4 9] yho] &
HRATE 3~5%, 7.2.2, 8%

Promptfoo, Inc., Mntro; , https://www.promptfoo.dev/docs/intro/ — 0.123.1(2026-09-18), MIT, @&
2026-10-05. "The goal: test—driven LLM development, not trial-and-error." 2026-03-09 91> 8Fi 2

"Promptfoo will remain open source and we will continue to serve users and customers."

UK Al Security Institute-Meridian Labs, Tnspect, , https://inspect.aisi.org.uk/ — inspect_ai
0.3.276(2026-10-02), MIT, 92 2026-10-05. B7} 5t = Task(Dataset + Solver + Scorer).

Astral, Tuv, ®A, https://docs.astral.sh/uv/ — 0.12.23(2026-10-03), 1.0 oA, & 2026-10-05. "An

d,
extremely fast Python package and project manager, written in Rust." 72 122 uv. lock ©]t},

PyPA, Tlnstalling packages using pip and virtual environments, , https://packaging.python.org/en/latest/

guides/installing—using—pip—and-virtual—environments/ - "Tool recommendations; , https://packaging.p

132


https://arxiv.org/abs/2411.00640
https://arxiv.org/abs/2503.01747
https://arxiv.org/abs/2503.01747
https://www.itl.nist.gov/div898/handbook/prc/section2/prc241.htm
https://www.itl.nist.gov/div898/handbook/prc/section2/prc242.htm
https://www.itl.nist.gov/div898/handbook/prc/section2/prc242.htm
https://pubmed.ncbi.nlm.nih.gov/6827763/
https://pubmed.ncbi.nlm.nih.gov/6827763/
https://docs.python.org/3/tutorial/index.html
https://www.promptfoo.dev/docs/intro/
https://inspect.aisi.org.uk/
https://docs.astral.sh/uv/
https://packaging.python.org/en/latest/guides/installing-using-pip-and-virtual-environments/
https://packaging.python.org/en/latest/guides/installing-using-pip-and-virtual-environments/
https://packaging.python.org/en/latest/guides/tool-recommendations/

42

43

44

45

46

47

48

49

50

51

ython.org/en/latest/guides/tool-recommendations/ * venv #A] https://docs.python.org/3/library/venv.ht
ml — pip 26.2.1, @& 2026-10-05. $FHAl+= "purposefully does not make a blanket
recommendation"0]2tal 2=t} pip lock A2 "EXPERIMENTAL'Z AJ&Fghct,

Poetry Z2AE  TBasic usage, , https://python—poetry.org/docs/basic—usage/ — 2.5.1(2026-09-20),

A& 2026-10-05. "Even if you develop alone, in six months when reinstalling the project you can feel
confident the dependencies installed are still working even if your dependencies released many new versions

since then."

MIT (At Anish+Jon-Jose), 2026-01-12~01-23, "The Missing Semester of Your CS Education; 2026%,
https://missing,csail. mit.edu/ — CC BY-NC-SA, @& 2026-10-05. o}-& 7 5 <54 73(2026-01-21)°]
"Agentic Coding"]t}.

OpenAl, "Text generation , https://developers.openai.com/api/docs/guides/text — 7414 E7] -2,
Python SDK openai 3.24.0, @& 2026-10-05. "Pinning your production applications to specific model

snapshots” - "Building tests and evaluation suites that measure prompt behavior---".

OpenAl, Structured Outputs; , https://developers.openai.com/api/docs/guides/structured—outputs *

"Function calling , https://developers.openai.com/api/docs/guides/function—calling — &% 2026-10~

05. "While both ensure valid JSON is produced, only Structured Outputs ensure schema adherence.”

Anthropic, "Prompt engineering overview  , https://platform.claude.com/docs/en/build—with—claude/pr
ompt—engineering/overview — A& 2026-10-05. A Al: "A clear definition of the success criteria for

your use case’ * "Some ways to empirically test against those criteria” - "A first draft prompt you want to

improve".

Anthropic, "Tool use; , https://platform.claude.com/docs/en/agents—and~-tools/tool—use/overview

"Prompt caching , https://platform.claude.com/docs/en/build-with—claude/prompt=caching — Python
SDK anthropic 1.11.0, @& 2026-10-05. T 4 2]9] strict: true .

Google, Gemini API 4] (Last updated 2026-09-23 UTC), https://ai.google.dev/gemini—api/docs - http
st//ai.google.dev/gemini—api/docs/structured—output - https://ai.google.dev/gemini—api/docs/function—ca
lling — SDK google—genai 2.28.0, & 2026-10-05. 9 SDK google—generativeai®] README: "All
support for this repository ended permanently on November 30, 2025."

Anthropic, "Define success criteria and build evaluations; , https://platform.claude.com/docs/en/test—an

d—evaluate/develop—tests — F# 2026-10-05. 7]<&-2 Specific-Measurable:Achievable-Relevant, A7

22 "Be task—specific" - "Automate when possible” - "Prioritize volume over quality”.

OpenAl, "Evaluation best practices; , https://developers.openai.com/api/docs/guides/evaluation—best—pr
actices - "Working with evals; , https://developers.openai.com/api/docs/guides/evals - "Deprecations; ,
https://developers.openai.com/api/docs/deprecations — E% 2026-10-05. & tA = 22 = G#AE
A=t o2 9183 3L o] A QR A A2 Deprecations®] "2026-06-03: Evals platform, Aol lct.
"Existing evals become read—only"(2026-10-31) - "The Evals dashboard and API are scheduled to shut
down"(2026-11-30). 7] FA&= 2026-06-030]11, o] A A= "Moving from OpenAl Evals to
Promptfoo'Tt.

Hamel Husain-Shreya Shankar, TAI Evals: Everything You Need to Know (¥]©]2] 37] Z|A] 2026-09—
18 - 74 2026-09-21, &2 F49] 2z B 2025-06-23), https://hamel.dev/blog/posts/evals—faq/ -
Hamel Husain, 2024-03-29, "Your Al Product Needs Evals, , https://hamel.dev/blog/posts/evals/ -
Shreya Shankar 2], 2024, "™Who Validates the Validators? , UIST 24, https://arxiv.org/abs/2404.12272

133


https://packaging.python.org/en/latest/guides/tool-recommendations/
https://docs.python.org/3/library/venv.html
https://docs.python.org/3/library/venv.html
https://python-poetry.org/docs/basic-usage/
https://missing.csail.mit.edu/
https://developers.openai.com/api/docs/guides/text
https://developers.openai.com/api/docs/guides/structured-outputs
https://developers.openai.com/api/docs/guides/function-calling
https://platform.claude.com/docs/en/build-with-claude/prompt-engineering/overview
https://platform.claude.com/docs/en/build-with-claude/prompt-engineering/overview
https://platform.claude.com/docs/en/agents-and-tools/tool-use/overview
https://platform.claude.com/docs/en/build-with-claude/prompt-caching
https://ai.google.dev/gemini-api/docs
https://ai.google.dev/gemini-api/docs/structured-output
https://ai.google.dev/gemini-api/docs/structured-output
https://ai.google.dev/gemini-api/docs/function-calling
https://ai.google.dev/gemini-api/docs/function-calling
https://platform.claude.com/docs/en/test-and-evaluate/develop-tests
https://platform.claude.com/docs/en/test-and-evaluate/develop-tests
https://developers.openai.com/api/docs/guides/evaluation-best-practices
https://developers.openai.com/api/docs/guides/evaluation-best-practices
https://developers.openai.com/api/docs/guides/evals
https://developers.openai.com/api/docs/deprecations
https://hamel.dev/blog/posts/evals-faq/
https://hamel.dev/blog/posts/evals/
https://arxiv.org/abs/2404.12272

52

53

54

55

56

57

58

59

60

61

62

63

— A9 2026-10-05. "Start with 100 diverse traces and annotate at least the first 30 yourself." - "Binary

evaluations force clearer thinking and more consistent labeling."

Mikaela Grace-Jeremy Hadfield-Rodrigo Olivares-Jiri De Jonghe, Anthropic, 2026-01-09(% 2026-03—

18), "Demystifying evals for Al agents; , https://www.anthropic.com/engineering/demystifying—evals—fo

r—ai—agents — @% 2026-10-05. "20-50 simple tasks drawn from real failures is a great start" - "An eval

at 100% tracks regressions but provides no signal for improvement." pass k= k¥l L% A3k H]-go|c},
David Diez*Mine Cetinkaya—Rundel-Christopher D Barr, 2019, FOpenlntro Statistics; 4%, Openlntro, ht

tps://www.openintro.org/book/os/ — PDF & (CC BY-SA 3.0), €3 2026-10-05. 6% Inference for
Categorical Data.

FastAPI, Tutorial — User Guide, , https://fastapi.tiangolo.com/tutorial/ — 0.142.2(2026-09-30), PyPI
e~ 3207]. MDN, "Overview of HTTP, (%% 47 2026-08-21), https://developer.mozilla.org/en—U
S/docs/Web/HTTP/Guides/Overview — = t} & 2026-10-05.

Christopher D. Manning-Prabhakar Raghavan-Hinrich Schiitze, 2008, fIntroduction to Information
Retrievaly , Cambridge University Press, 8% "Evaluation in information retrieval , https://nlp.stanford.e
du/IR —book/html/htmledition/evaluation—in—information—retrieval—1.html — 22t L=, A 2026-
10-05.

Nandan Thakur £], 2021-04-17(v1)-2021-10-21(v4), "BEIR: A Heterogenous Benchmark for Zero—
shot Evaluation of Information Retrieval Models; , NeurIPS 2021 Datasets and Benchmarks Track, http
s://arxiv.org/abs/2104.08663 — @& 2026-10-05. "BM25 is a robust baseline". 914 2] 2=}
"Heterogenous'+ “Lt 2t}

Patrick Lewis 2], 2020-05-22(v1)-2021-04-12(v4), "Retrieval-Augmented Generation for Knowledge~
Intensive NLP Tasks, , NeurIPS 2020, https://arxiv.org/abs/2005.11401 — G 2026-10-05. 9=

APSEy A BTt BA Q1S = "general-purpose fine—tuning recipe'tt.

pgvector L2 HE README, https://github.com/pgvector/pgvector — 0.8.7(2026—-10-01), "supports
Postgres 13+", @& 2026-10-05.

Chroma, MIntroduction, + "Clients, , https://docs.trychroma.com/docs/overview/introduction * https://
docs.trychroma.com/docs/run—chroma/clients — chromadb 1.5.9(2026-05-05), Apache—2.0, €& 2026-
10-05. w2 2] ¢t chromadb.Client() , T]2= PersistentClient , ® &= AW (Docker).

Erik S.-Barry Zhang, Anthropic, 2024-12-19(% 2026-08-10), "Building effective agents; , https://w

ww.anthropic.com/engineering/building—effective-agents — @& 2026-10-05. "finding the simplest

solution possible, and only increasing complexity when needed". =& 2+ "orchestrated through

predefined code paths'C}.

Shunyu Yao 2], 2022-10-06(v1)-2023-03-10(v3), "ReAct: Synergizing Reasoning and Acting in
Language Models , ICLR 2023, https://arxiv.org/abs/2210.03629 — & 2026-10-05.

Model Context Protocol, Specification; 2026-07-28, https://modelcontextprotocol.io/specification/20
26-07-28 — G 2026-10-05. AFF 3 2024-11-05-2025-03-26-2025-06-18-2025-11-25-2026-07~
28, 47 141-84-160-2459 (3t 157.5%, A4D). Anthropice] 2024-11-259] &7 3L 2025-12-09¢]
Linux Foundation 45} Agentic Al Foundation®]l 7]o{ gt}

OpenAl, "OpenAl Agents SDK , https://openai.github.io/openai—agents—python/ — 0.23.1(2026-10~
02), @5 2026-10-05.

134


https://www.anthropic.com/engineering/demystifying-evals-for-ai-agents
https://www.anthropic.com/engineering/demystifying-evals-for-ai-agents
https://www.openintro.org/book/os/
https://www.openintro.org/book/os/
https://fastapi.tiangolo.com/tutorial/
https://developer.mozilla.org/en-US/docs/Web/HTTP/Guides/Overview
https://developer.mozilla.org/en-US/docs/Web/HTTP/Guides/Overview
https://nlp.stanford.edu/IR-book/html/htmledition/evaluation-in-information-retrieval-1.html
https://nlp.stanford.edu/IR-book/html/htmledition/evaluation-in-information-retrieval-1.html
https://arxiv.org/abs/2104.08663
https://arxiv.org/abs/2104.08663
https://arxiv.org/abs/2005.11401
https://github.com/pgvector/pgvector
https://docs.trychroma.com/docs/overview/introduction
https://docs.trychroma.com/docs/run-chroma/clients
https://docs.trychroma.com/docs/run-chroma/clients
https://www.anthropic.com/engineering/building-effective-agents
https://www.anthropic.com/engineering/building-effective-agents
https://arxiv.org/abs/2210.03629
https://modelcontextprotocol.io/specification/2026-07-28
https://modelcontextprotocol.io/specification/2026-07-28
https://openai.github.io/openai-agents-python/

64

65

66

67

68

OWASP GenAl Security Project, "OWASP Top 10 for LLM Applications; 2025%H2024-11-17 AA]), htt
ps://genai.owasp.org/llm—top=10/ - 2026 (X} =2 o] 2] 2026-08-03, L& 2026-09-01), https://genai.o
wasp.org/resource/owasp=genai-llm-top=10-2026/ — @& 2026—10-05. 20265 03°] Excessive
Agencyth2025% 691).

Luca Beurer—Kellner 2], 2025-06-10(v1)-2025-06-27(v3), "Design Patterns for Securing LLM Agents
against Prompt Injections; , https://arxiv.org/abs/2506.08837 — @& 2026-10-05. "principled design

patterns for building Al agents with provable resistance to prompt injection".

Chip Huyen, 2025, TAI Engineering; , O'Reilly Media, https://www.oreilly.com/library/view/ai—enginee
ring/9781098166298/ - gF=rojm TAL Ay o], | gHilu|t]o], 2025-09-30, https://www.hanbit.co.kr/s
tore/books/look.php?p_code=B3535685426 — A& 2026-10-05. 3-:4%(F 7P o] 5F(ZELE)-6FRAGSH
oo E) B} ghAe.

Shreya Shankar-Hamel Husain, "Evals for Al Engineers; , O'Reilly Media, Z3F 9% 2026-10-31, http
s://books.google.com/books?vid=ISBN9798341660724 — 7F& 21 A% 2026-10-05.

Ron Kohavi-Diane Tang-Ya Xu, 2020-04-02, TTrustworthy Online Controlled Experiments; ,
Cambridge University Press, https://books.google.com/books?vid=ISBN9781108724265 — 7221 G
2026-10-05.

135


https://genai.owasp.org/llm-top-10/
https://genai.owasp.org/llm-top-10/
https://genai.owasp.org/resource/owasp-genai-llm-top-10-2026/
https://genai.owasp.org/resource/owasp-genai-llm-top-10-2026/
https://arxiv.org/abs/2506.08837
https://www.oreilly.com/library/view/ai-engineering/9781098166298/
https://www.oreilly.com/library/view/ai-engineering/9781098166298/
https://www.hanbit.co.kr/store/books/look.php?p_code=B3535685426
https://www.hanbit.co.kr/store/books/look.php?p_code=B3535685426
https://books.google.com/books?vid=ISBN9798341660724
https://books.google.com/books?vid=ISBN9798341660724
https://books.google.com/books?vid=ISBN9781108724265

250] 70 B4 FA, A2} A o] BAWEGA, B2} A AR A AT
Qe AE Atk T2 AL guick BAS W EAolw, 14 A5 glo] g 7
Aol 2120] ok
St 27|
7] =
[F] 12+ ZAE A3 Gof ST T ZA7F A2 9 ol At
5] 12 ZAE 2] ZPAY @2 Zofl, 27e &7 =R g
[7¥4] SRlE AMLE o]o] &<l 2] 72ke] FEolrh
22 AZE7F A gk MI(TL 8)- M2 2)-M3(A 8 £24)-A2(8= HADE 2R |4 553
=4 M3x(2E D &)= 55 oo &fo|rt
22} A7) 29 71%. 7] A4 llmux-soma-work 2] #/9l-PR-E =1} Ack(F7H). WA L=t
71& = 7152 HlEe) A Y2 A A1eE A=tk FH)

il

lImux &

BN A €499¢23(2026-06-13)7 -2 2] v0.1.0, T AR A L E

("Dogfooding on 2026-06-13" — z}7] B.11)

370 o4

o] (&3 KarpelesLab/teamclaude) # &7 main Al (A2l 521 0)

136

olft
oh

Az} 712

&7

A% 7=

&7



il 53

OpenAl, 2023-06-13 gt TE(H =G 2] $2) - swyx, 2023-06-30(2013d 7}9] [F]

H| = A gho] ofyth)

Anthropic, 2024-05-30 =7 A& - OpenAl, 2024-08-06 Structured Outputs [F]

Anthropic, 2024-11-25 MCP

Anthropic, 2025-02-24 Claude Code(t7] ®.17) - OpenAl, 2025-05-16 Codex - [F]

Anthropic, 2025-05-22 Claude 4

Fe T S A S Ao 18T AR E A A2 4
M1)

CEEET)

kgl 7

AR el = 15%, A9 10710, 240709 & 7Hs Aoila 17.1%, =8 24, 3 29 vl 29 A2k 27

gpt=5.5 M1D

lImux 7 c883¢72(2026-06-14) — HI& GIFZ "the old faked clip"o]2} £ 21 v}HTh A7} 7=

)]

Hanley-Lippman-Hand, 1983(JAMA) - ICH E1, 1994 - FDA, 2004-11 2 - 2005-02-28 [F]
o] S 73 2006 B2 Ho]A] - Yousry @], 2006(257} 4] Agke] Folet vmi of )

Klarna, 2024-02-27 - Form F-1/A, 2025-09-02 — 3JA} 24 &4 [F]

TAEALE ML

Rk F
Weyuker, 1980(32] ‘@] 22} 7} AEITh) - Barr €], 2015 A H]o] (F]
‘Alg QtE'9] A -&4|7F Howden(1978)0]2t= 2 — AlH|o]& AHct (5]
Cleverdon, 1962-10 314 - 1991 3]a1 [F]
1953 AJ%(ASTIA-Uniterm)©l| A 5 o] wel'ol goloba] Foff 35 245 WA 23 (W]
& — Cleverdon®] F 2& AXt. 17F dutol] & 4= gl LT 71502t g Gull9

e A ket

Swanson, 1965-01 — Sparck Jones(1981)7} &7 #4-& w5kt (5]
Voorhees, 2000-2007 [F]

137



il

ol
]

Cleverdon, 1970-10 — A Ao &2 thA] wj7]l £ =, AF Yl Cranfield [ &Y= &4 [F]

20071- A E 4270 i mgol A
Zheng 2], 2023 - Dubois ], 20249} Li 9], 2024(& of 29 <=9] =5=20] A3

ZF

©
E
A 515 71%)

il

(F]

U TS FH AP0 B % nd . 18550 AW 24 - A o] AEAE A7 27

M1-M2)

Mata v. Avianca — Z&A4](ECF 32-1, 9% ¢l StH 2H4) - Al £7](ECF 52) - AA [F]

2| AXA (ECF 54)

87

7 A 21485(2026-07-06~10-02, A& ThE w7 20473 11475 AAHE
-2026-07-05 ZHA] AT — B2 99, status ZH2 7153 £2] A7) 41

llmux PR #80-#81-#83-#85(2026—-07-13~14) - soma—-work PR #226(2026-09—
17)

MehZ F3Y — Gérouville—Farrell, 2025-06-21 - Husain-Shankar FAQ 2025-07-
01 - Corbm~Strauss, 1990 - Stol €], 2016

Bastani ], 2025-06-25(PNAS) — gt stu-gt 8}7], A o2 7 7]

B
ol

Murphy-Winkler, 1977 - Brier, 1950

Bjork, 1994 - Koriat-Bjork, 2005

Bahrick(1979)] A& (Bjork] 8.9F)

Hogarth-Lejarraga-Soyer, 2015 - Hogarth, 2003(= HAF §l& olAle])

Hogarth, 2001 23} ZE]FEA oA} A3H(Lewis Thomas, 1983) — 20159 =53
2R 4 27ko 2t gk

Kahneman-Klein, 2009

ShenTamkin, 2026 - Perry 2], 2023

138

ol

s
=]

A7 7123,
Q7L 1A A1

2 71 =30

(F]

olft
ol

[F]



olft
ol

il

LIM AlEE Ae @l A2/ 52 A4 45T 771 flokes ¥ (Brooker,  [7H]
2019, 2026-10-05 74 H$))
e

I d9 A 17.1% - 93] 212 AL Az ZH(M1) - A2k
71=(A1)
TREEIL HAYE o,
BA 7
OpenAl, 2024-08-13 - 2026-02-23(SWE—-bench Verified) - METR, 2026-06— [F]
26(GPT-5.6 Sol)
Thakur €], 2021(BEIR) - Shankar 9], 2024(Z7}2}F 9) [F]

Goodhart, 2021 91 - Strathern, 1997 - Campbell, 1976(Z4= 2011 Aj4=H) [F]

Meta, 2025-04-05 - Al-Dahle - LMArena - Singh €], 2025(50% A2 [F]
AlEdo]A)

Anthropic "Model IDs and versioning" - Google release notes 2025-06-26 - Cherny,  [F]
2026 - Bischof, 2025 - OpenAl Evals 7] 52

Ag 2 5 13 - 71EA T 71E) - B2 240709 nEl wA| - WA A 147 A2 £7
(M2-M1-A2)
F2F AH Imux 31e3800-969f324, soma—work ec7bedf - soma-work PR A2 712(FH)

#253-#265-#267-#268

A7 2119 - W5 AAF AE HAF T4 (2026-09-30~10-02, 2670 7H-H] 2474 22} 712 (812 )
AA)

Toj4 B

ol

3A
OpenAl, 2023-03-01-03-14 ¥4 2] oF& - 2023-06-13(2023-07-20 741 [F]

OpenAl "Deprecations” - Anthropic "Model deprecations” — Anthropic 2] #% tf#] [F]
e FA FA1E] 7150] otk

2e] 674 9 4 T 39.3%~100.0% A7 24
M3)

139



il

4 DO KM 9 AZE 4999, 6719 %9 =& H]&

openai—python — README 2023-05-18%7} A #441(2023-05-09) - v1.0.0 &2
1 E(CHANGELOG.md* 1.1.25H)-Discussion #631-#742 - 1.0.09] PyPl J2E 7|2

Dev Bootcamp-Codeup &5 0] 2] 244 - LinkedIn Jobs on the Rise 2025:2026

Dev Bootcamp?] #|¢ o] & (2017-07-12)7} 185 ¥} — EdSurge R=E 7 H T} -

Codeup?] S o]m|2(2023-12-28 A 2) — San Antonio Report(2024-01-02)E
AR

rlo
s}
o
)
e
oF,
lo,
i)

by
Bt
2,
R

Shankar 91, 2024(7]%0] & £ 5] 2ot
Zoju o))

A

rlr

22240709 17.1%2}F 2.5% - llmux W7 AFA o] A

F 4

"otx|

Jg
A
m
U

—1
=]

ol

BA

Shl® AN A} 24070, T TFHO 4,
204739] 9%

Aok e, 2o a3t

rlo

Bastani €], 2025 - Shen-Tamkin, 2026 - Klarna, 2024:2025 - METR A7t [F]
#]%(2026-05-08 7447} PAt=

QA/A} B A3 AFe] Gt BE ]

Moffatt v. Air Canada, 2024-02-14(42% XpA0] [F]

oFsteh) - Mata v. Avianca &A1+ Tr. 29(228F o] 5] 317 o4t}

i)
2ot
i)
4
AP
i)
rlo

=20 ZF0| M [HE]-fEE HEl K2

o "AREAE A, — A 287F 9 A FH(AH Ol = -
"Cleverdon®] 7]&of 7|t} [

=) [(ds]

A @

A s -

Swanson2]

—L
=]

olft

A2 £H
(M3x, &)

[F]

[F]

[F]

Az &4
(M1-A2)

A2} 24 (M1-M2-A2-M3) -
A7t 71=(A1)

19534
A He

o A4 HAE, — Bahrick® A("717F 22k [H<] - Hogarth 20013} #FE] 3

oA} ABH(ZHE: " =Ho] 0145t [HX]

140

LA AFo] BAEA dAet B



714]
o T

o mpxz|ut

e
i
|
o

M2

MI1-M2

fo
ol

M3x

A2

2, — Dev Bootcamp®] H¢ ol (ZF: Beg AX HHTH [H%]

Codeup®] S o|M| A (Z+: 2 H=r A2 A2 [A5]

F, — A WeeIA 3A 2 A 1)

k= R

A claude—haiku-4-5-20251001, B]x 24 gpt-5.5

-2} grok—4.7(-F 2] model #t grok—4.7-build) - gpt—6-astra
gpt=5.6-sol. =3t claude—sonnet-4-62 A& 108 LT 50201 4]
=N & wA F== vhE

27 Alo]ESO] ImuxE A% Anthropic Messages g4 (anthropic—
version 2023-06-01), max_tokens 4096, temperature= &34}
7182k SDK ¢lo] Python E& @lo] 28] (3.14.6914 & 01) Ly
3,773%(F8 10), B9 A4 0

9 I E 4071(2023-01-01~2026-04-01 v 1<), & 182¢.
A2 Al SDK B2 55 2] (data/prereg-m3.md § 6.1+ § 6.2)
iz wlo]A] £2o] A ¥ 7h2-o] ©E-& YA Zlolth — openai
0.26.0-1.0.0-2.0.0-3.0.0, anthropic 0.3.0-0.28.0-0.39.0-1.0.0,
google—generativeai 0.8.0, google—genai
0.3.0-0.4.0-0.7.0-0.8.0-1.0.0. google—genai 2.0.0> L= E7} 5 AL-&-
7 2(GenerateContent)olli= G o] Ikl 2 of Az Fokch(et
JD

TEA A 71= 2583y (Al ~E 9l D 1577H). 4] changelogs}
A L EVF 53 T2 A9k SDK & 187 — openai-python
1.0.0-1.3.0-2.0.0-3.0.0, anthropic—sdk—python 0.28.0-0.39.0-1.0.0,
google—genai 117]. M39] & WAL o] H5-& 22| ¢, 1L
S20| ARt G = Rt}

IImux e9¢2bb6 - soma—work 0477d8f1(Z t} 2026-10-022] main)
B3I AA A S AFA 5 149

141

A A2

2026-10-05
10:38~10:52

A 7=
10:59~11:35(sol-&
11:365-5), 23 7]&
11:50~12:01

AZA &< 10:34

-

T E= 2026-10-05

—

= T2 2026-10-05

2026-07-06~10—
02(A13 22 717h)



I
o
2
rek

H
"

2 2E P Ao data/  Ed(https://dosi.dev/books/ai-engineer—six—
months/data/)ell A3, FHL I Erjoi =8t 552 data/README.mdtt. 55
ANZFE 55 TAE AL BB/ A Ao A5 AYE AlZbe]al, Al EA= e
At FHollgt AdPstArt Aoty Aok — data/prereg.md(M1-M2) 2026-10-05
10:32, A3 data/m1-m2-results.md # A9 12:09 - data/prereg-m3.md(M3) 10:32,
A3} data/m3-stack—results.md 11:18 - data/prereg—a2.md(A2) 10:43, A3} data/a2-
results.md 10:54.

« MI-M2  —  118%  data/prereg_values.py -  data/prompts.py
data/m2_rubric_v2.txt(A3E 2 T £ 7]|F) - data/sets/. I E data/ml_*.py €&
(m1_policy.py”7t 72 17) - data/m2_pairs.py * data/m2_run.py - data/m_data.py -
data/gw.py - data/grade.py - data/stats.py - data/analyze.py - data/test_ml.py.
Y=9 data/calls.jsonl, A &3 data/results.md - data/results.json. python3
ml_gen.py ——check - python3 -m unittest - python3 analyze.py 7} LLM &
glo] MESg}t 5215 thA] e oAl A= W& (python3 ml_run.py check FE]
python3 m2_run.py grade v2 —-workers 47/ AAR = £AE=
data/README-measurements.md®}  data/ml1-m2-resultsmd  §6°] It}
Messages @219]  AlOJEo](M_LLMUX_URL)$} ®1  9%(M_LEDGER)©]
9 a5}, ohA] A S o] 7123} ohE 4 It

e M2 AHS 7& — data/m2-family—posthoc.md
data/m2_family_posthoc.py( python3 m2_family_posthoc.py): €& % 100712
HAAE A= 4=9F Wilson 73t 2iHE & H Bg 7]& A

e M3 — A= data/m3-stack—components.csv(8073) - data/m3-surfaces.csv, =
data/m3_stack.py, ¥5 AIHYE data/m3-gen/stack/. python3 m3_stack.py
python3 m3_stack.py ——selftest (&4 A& 2170).

o« M3x — data/m3-summary.md - data/m3_stats.py( python3 m3_stats.py)
data/m3-gen/m3x/. data/m3—corrections.mdoll= 2026-10-05¢] &4 &A1& THA|
s 3 127 et oAl ALt v eARe] A-37h Qlek 3 Fol= M3

A AL 82 vho|E dH9l = Zottt

142



-

e M3 HE — 357 fo]A- ¥ 7|5-1{7]2] Mo AL Az wjFo] X
9231, data/m3-preserve-MANIFEST.md7} &&E =3 wtdujthe] sha2560 2

BoEe
o

ot m3x—snapshots.tar.gz
d7b2c40cfededchc47a6e0f0d5e2ccc@b6ca8a347adl00ee37307933ceddeddfhb ,
m3stack—raw.tar.gz
6cc545926a1892c0067c27f372055bbdfb2c5a90c4276f1ff22d00ed4b1e87339 .

« Al — u 92 v st A2 AAl 23 HE data/al_ledger_stats.py -
data/al_audit.py®t 23} data/al-audit-results. md¥o|cH(HA B2 I A ).
U2 e 7 ol QoA oA Al = ¢l

o A2 — A4~ ZE data/a2_count.py - data/a2_checks.py - data/a2_tables.py, HH2
data/a2-results.md " A&, . AHA BE-L2 data/prereg-a2.md §2°), AHAE ZE
data/a2-results.mdoll @tk Al A4 7hedl shurh HlEe AR ohd(a2-
events.json) ¥ Y27 (a2-raw.csv © a2-summary.json * 7 TH} HE H)&= X
Fuch TAHE, o] B2 HX AFYHE Al(a2_selftest.py + a2_raw_compact.py -

a2_miss_review.py) &= A gFdrt T2 £E 527 Al E == ¢l

F

rir
o
i

Hr}

N]
I~

st ZO=E

—

nds w2 A RdsE9 £9E wi7lE Arena-Hard® =80 9,
arXiv:2406.11939)2 2024-10-149] v2 259, TFZE 500712 24 & 2082 9
A 5h= o] Mlx a7} "98.6% correlation with human preference rankings'& o] 2Tt
AQlt 22 ol 1 12 A49] 207] B WA Y] =915 AH AT &9 %Rl A7A
Spearman AT 93.2%L}. 98.6% = & 39 Fholil, BAE K5I o] TEITER
Hwsh 7 22 AN gttt 2024-06-179] vl 252 72 A9 "89.1%
agreement'?} 252 E Ut 220t 27|= Q8= E 19 93.2%%, 98.6%7} L}-&
ZA%, gttt 2249t 1 AE REs Tol E@Rithe A E wEtrhA] gt Ake
ol £717] Aoll, &2 =& QoA oln] YEHtt ZAFHct. TAHPAE Aok, =
98.6%%} 93.2%5 A 211, 98.6%7} ol = 2719] ghlx] Hrelct.

143



AL Iz ol9] o

Zhuge Hyuk

2026

144



