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Computer Science > Computation and Language

[Submitted on 4 Sep 2025]

Why Language Models Hallucinate

Adam Tauman Kalai, Ofir Nachum, Santosh S. Vempala, Edwin Zhang

Like students facing hard exam questions, large language models sometimes guess when uncertain, producing plausible yet incorrect statements instead of admitting uncertainty. Such
"hallucinations" persist even in state-of the-art systems and undermine trust. We argue that language models hallucinate because the training and evaluation procedures reward guessing
over acknowledging uncertainty, and we analyze the statistical causes of hallucinations in the medern training pipeline. Hallucinations need not be mysterious — they originate simply as erors
in binary classification. If incorrect statements cannot be distinguished from facts, then hallucinations in pretrained language models will arise through natural statistical pressures. We then
argue that hallucinations persist due to the way most evaluations are graded - language models are optimized to be good test-takers, and guessing when uncertain improves test
performance. This "epidemic” of penalizing uncertain responses can only be addressed through a socio-technical mitigation: modifying the scoring of existing benchmarks that are misaligned
but dominate leaderboards, rather than infreducing additional hallucination evaluations. This change may steer the field toward more trustworthy Al systems.
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Query

1. Baseline Response

Name some politicians who were born in NY, New York.

Here are some politicians who were born in NY, New York:
1. Hillary Clinton - former secretary of state and former Democratic presidential nominee

2. Donald Trump - former president of the United States
3. Michael Bloomberg - former Mayor of New York City and former Democratic presidential candidate

-+ <list continues..>

2. Plan Verifications

e Where was Hillary Clinton born?

® Where was Donald Trump born?

* Where was Michael Bloomberg born?

-+ <questions continue..>

4. Final Verified Response

3. Execute Verifications

Hillary Clinton was born in Chicago, lllin
on October 26, 1947.

inois, United States

Donald Trump was born on June 14, 1946, in Queens,

New York City, New York, United States

Michael Bloomberg was born on February 14, 1942, in

Boston, Massachusetts, United States.

Here are some politicians who were born in NY, New York:

1.Donald Trump - former president of the United States
2. Alexandria Ocasio-Cortez - Democratic member of the U.S. House of Representatives

-+ <list continues..>

e CoVes REIO| HY =7| S

Zl2(verification questions) A4t &

(&) o = = (&) o
sH= 44t H, il SEE A

o 3

28 SE 8715 A

AHA

e DEO0| SH 44
NREsHIL 22

HF0N LF 7tsd

HAIXIE HMSotH, 2R

o ot MEt= HalluLenset= 22t H7IE H#IX[OIEE JHE
“2|X X (extrinsic)” &2tE FEotil, ZE SHO AHEY 2 H0|H dads HIt
CoVe®t HalluLens gt Soll Y= HG0[|Lt 2IF X4 221} Z2 Lhefet IH|0fAfQ|

SHZHH|89| ZAAE 20 TPt A8 THE RS0|L Kot
e 0|20 = L2 Al 7|HEL 12t 7EsM TX|(Disclaimer), Ar2X} 7t

b2 KA 7|20 = 22{0]

O|=/HIAE DHEIA TR,

ARX} QIE{HO|A 7|EE 7IEH (UI-level Guardrails) £2

[®)

A YAS Sof 7} A0 =2

015.



NIA

SHAX|SHHALEIZ Y

Al-CX|E Ol SE2t E|ZE 25

0160

o
O
0
o
(@)
T
_|
i
e
0o
ol
2
L2
O
J
Pl
o

o (M) ZEHS HHAOZ B 30| THZIAIONN ZE

FlEHALAO| THet 25X 282S &g

T[8xte] @91} cha sy
SRS xohe iy
Ct 2t e e
* Q015511233 pae - O'Awomq i)
S0l 318 7121C} D chxia) ofey
BICF2LD BhAJSH b} Qe 5

st ‘m|;olg) 9|7} CA Hximia
OF=0| XA ¢T»-Eo}?-iLl-éu#q}g SHkilo:
&2 & L21Zbo|L} wers et "oy OlEanEO’T(r)E?} ()ﬂ‘;ﬂ oI-fEEiEE;i{JL_ ME o=
8f0=o0 Af

M 8 5| L
1% stco) uH%*chi ‘E.:tr-} 2t EhA |5 b} O'E} (M2EEX/Y 20190+
L5285 mhze)

I

5| X eto} E*x,(oioh )it

[olwA] Alo] #2k2. FE 3 oPT MCH2} ‘519 T’ 212 / KBS 2025.10.17.

- oig 20 EAIMO|AL HEAQI AdRO == OrF 2| FHAl A X HEH| siE
o o]
—

=
10 oty | (EL = g7t AEEUCL, Ol= 2H| HE2 =20 gl WEYS 2
- AEEA R 2H2 Ha2td0| iyl HE =00 Al 222 AFEHN Qs 2 2 22t

OtL2}, S0 thet =2 MEE o2toh fllEoh=s St A& QeIez M Jtsd

- O
MNEIBE/BA B), A=At S S0 HZA5E0{0F SF=X|0] CHEH BA =2t
o Al 312t DH L= 0| 2XGH SN 0|S0A LIQ7| IS0 22 2012 HIsH AsHs



P~

ofd

=X=}
o=

blo
=d|
o
={ —_— 7 ) —_ J— _
3 o T E 2 & o] oo Z B TR K
Jlo o Zz ™~ & s < <0 g1 o B L N =
<X FoMomog &g W ] r L 5 a
S = = & ® ol My W H x =z I @
Z 5! of ok L P w2 ol o N %o T uio
o & @ ™ o o R ow o L s R
I ] (R = oF B N9 T oF T
.-_AIO _._.___._._ N o L|o OM = et B = = — = = <
= - 20 Kto 0 o o - o 10 = _.__m._ ._ln__. S 100 m_m
<0 ™ m 0000 S W Roe o
o o o < 0 = Ko 2 1 0
W| o 53 OH K B = o o o Ko N S
RO m KO R K& ar <0 x1 o M 9 R
OF [ Mo A N gk W@ om ol H P X
o) ol L = WK — ¥ T X m
1 o =~ = = =5 = X0 11 = Ok - o o =Z .
i - < ol <0 o I_n_ H_-_ [ O = [ Rl =
ilod NOoou < 22 Ko o= = oz O L R L £
- = 2 go @ of 0w 4 B0 % op 2 oROE ;
=| woF T X oo LY 4K T oa oy w 2 $
T ol nf <O S W oy oy D g X = K g
H| & & o o 2 3 W Homw g oS 2 = " 8
RO o Rl ®o = o] A, Nood A = JE o oﬂ_. o o m_._.“ 2
Hl Ea FREs e Rt alci 0 "
ﬂ.ﬂ o .rw 1l 0 . U] mvu_ % 0|7 Hr = _H_L ol . Lm_”_ EE|_
WM A H o o RN T N oo gy KOO g
o ol = ,_.; o RO ___wﬂ 0 = ol Wy ar ol <
WD 22 gk Py o pxE TRD AT
o] L_._Ilm B £ z 3 oo M m.__il_ g ™ Lul @m_ﬁ CE E_N Bl
| KR X w K w9 N o o ™ = M
< oy or mn o o_rz__ = F0 - J m o of o wX
ol e R - K = g W g s O oH =
|l th w X @ KW B oA g o~ o= W I o ¥
=< ol ol T = 7o oA = M or & X & = =
o = z o R 3 W oo H N w oows 29
o Br < g o© H o7 M o o o . or ol Tl
H | a2 o = o o A M TE 5wy
o nH X I ooy Wy ol 31 Ko T N s 5 F < ¥
o M| = & fF of = ~ Yoo 5 © K0 = o w =
il ol gr ol K — H oy uw — ol 5 o ox =
Ho 0 — 80 O] o < = O QO a .A_._._._ _”_I )
< B = = o9 "z oo ®ox SN o
S o &m o< OROK ow Jo P own e g o g
m un 2 ad b2 22 RBG s
=5 - = | = ™ Z < ¢ 1io o <
e o ° ! ! ! £ %
<

tal AlZt
. 17.

9]

=2
=

Anima Health
tX]

9]

k

O -

=)

e d

NHSOl| Al 22} 7|52 H
AB BL 288 X

OF

=0l

20| 2 o|2 MH|A AJAE ‘NHS’
(0]

5| DAL 2

E
=




NIA
IEREL TN e

Al-CX|E Ol SE2t E|ZE 25

I Zistecioiuel Al &2} : o1zt XIAlg HolkE MZE ofolc|of

L4
[m=]

[ ]
1|
Q'E
e
-
Bl
k=)
2
>
rr
>
1o
0z
0
1
o
o
=
Ral
1=
1o
ro

rir

Al

HSots 38X it Lot YAZH, A4H HIO[E 0 7|2het =9 Z0M=Z MEL

<

Ne SAHQl Ofo|H S

i

o 0| Y Al SFAFR 0l0]0] HAHAmMY McGovern)2 "diEt HE2 Al &5
HHXMOR0t SX|9H AM|RE WSXS0A MZR 010|C0S MEstr ALK 1 Ag2Y
o (A 1) Z2| L LOFS U THEe| OFHEROIE W40 AER 22 Al 2243 E8510] Mz

LS 3 E0l= M2 7HEE (M0] £AE]7| 0122 MUY SERIIEX)E Y
* FHEE] : QIAO| S 1 MOl Y2 22g B
- OHHERDIE W= “ISHR0RR Als 22(8H8 HiR1 QO "SR Z2] Mg 4= s
o

AREOH| 712 10 A IR Fofet 2102 & 4 UM 1 29

OII

o (Al 2) SISy S e HIO[HIE H|0[AH w9 AHEE2 Q7

o|n|U= O|D|X|2 Htoteie SAMQI HAS(Pareidolia) OlA OFO|C|0f

4 @ Q :
A &
¢ -
OHAEFOIE W42 M2 FH|E CIXIQ Baker Lab2| THHE! M7 %7 GA|24)
* Pareidolia : #2{0gt A=01AM 2[0[Ql= YEIL HHS QAots Y2, HR2E 07 0IE gle ZY0|L A2{0A

Atg E=20|Lt 2|0|QU= O|0|X|E E= A2
~ E0[HIS BIO|74= “Al B1210| SHAFOI Of3l" S JHCHD], Al B1ZHOR M7 CefTS oot

=

FHUAE ghdoll D1 d=01 HotAt 152 Y XIX| (2 12959 22 HHZE0| 4y

HElohs 39 2 §E OIFACH, 22 o 2HE 7= HFH(Diffusion) 4l & =¥

- 22I(DALL-E), 22H(Sora) & O|0IX| M-H0 AIEE= TFM YAR ‘O H=21 S0

L1 H|0[AH W= F7H6HH, Al 22tS Sofl Mz=2 HHE Z0HHE 2

B
i

0180



NIA
HER LTINS

Al-CIX|E O]f+ 323} 2|EE 25

o BT
A= A7 015 B7H53H ZATHZ0| Q17 BXO| 3PS =Y

o CIBH A7} BHSOIHH 015 27H53H ZTH20] Chof Q17+ Ol7}e] FHQUFESt AlQ] 7=
[ 59 27t 2 Aol A8

, O|2/0f| = C|O[y Mk, A&
Lt=(Refik Anadol) 19| CHEZEN A|2]XQ1 ‘Machine

HHZ O X2

o (Al 1) DO|CJO] OFE|AE W

Saff Al 222 A2

Hallucinations' & S
3|20 2 KH, FAH|L R 5 ot=t 2= E Cheket HIO|E 1898

|'0|I

- OlLtE2 HE S
A2 Al ZHOI| SEEAIA, Al7F ZHE0{L= AN THHES Uy S dXIE= HEH(23.10)
- &E MIZ A AIOA AH410| Hot= AltES MEMC = HFok= A0| OtL{2t AIE SHEAlA
MEZLS ZUSS S A O NIZfoH0] Q17H0] AA6H7| 022 SAN SEHQ} MRS 225
o (A1l 2) Y2o| St AM IR = MHS Al BX|LIE|7L 95% TEotL, LIHX| 5%S
U= MOl 2SHMOI OFREI MM S 45 X7t 1T 207t &H45H0] SHA|(25.3)20)
* QIR FARRIE F MOl G747 A7} Q17He] 7|41 29| X2 Folt ‘Y02t FXE floll U=7F S Btoh= 82 HH A
- J8XH|e 39 M3 A - H 0[0P] = 25 AlOA HQfot=E WM, +H
A7t AloA 2lAS WAL Hebd S XAlotH HES tdicts WA O 2 Of 22:01H0] 2t
- OO 2|0z =R SYE' S YH(24)0tH "ol HE2| 2 5%= dE™ Al
e =2 ARZJC 1T 3o|H, 0|F HAAL @™oz Al FE AH TIZXHIE Al
i B [
O ¥,
i < P i
E e - 8
b‘ {759 -
e > 5
% E
B - =
A2 TLE A JEXH|(FOR)
o Ad TIEHXAHQ Atd= Al 2210] 2ot AEUA Qlzh X7tel HESHQI MAF ARE
st = QUBS Ao, MM 2ot HS HS

ofiAlotl ME i AR H

0190



NIA

IEREL TN e

Al-CX|E Ol SE2t E|ZE 25

0200

o olitf +EH2 O Al dd= BA| & 222, @ 8 HO|E-&M £3d =&, © 71 HA2

@ SHZ-AH|A AGXOA 20El= BEE 8- 21 oF

e EU= Al ActE Sofl MM Al ERY-FHY AN HES E
ZHI=0|| CHet BA 9|22t T2 Al AY HE 2O HHg 2+
- Al Act & &3 710|=2t21(General Purpose Al X| Al

GPAI(HEZAI)0 CHEH MEHY TIH- AP 2| AT Ea|- Ak 2HY Q72 /5127

g
0

* Al X 50E(S2 99)2) 012 XIU57| 9I3h A28 U2 KIFO2, MO YR BOLt, ¥ F48 S XK
H KIF, S5 YHO|AL ZAE ZUE, AYS Y £ Ol BH TU"0 (s £ Huo) 28
( Code of Practice on transparency of Al-generated content LIE )
+ B zoUuse
- MMS Al A|ABIO| ZSF(RHIAE, O|D|X| M 5)2 Ml I= JH5(machine-readable), =
Lol o 714 B2 ZBETE A THY 0] HOIEY & U= TI0|E ZUOZ HAIE TR
JHELRIO| o= N )
P 17 | -uimsie 71 5242 7hsolet ARO[ 4828 (nteroperable)ol 21010} 1
roviaers _ _ -
A051 ME|E 4= Q{0f SKrobust & reliable)
- 751 A 2HIZ REEAE, 34, HIOR §)9 &4, 7I& 8, HIE S2 12{610 A
Dopemxte] | HHOIIAE, AR, BA, A &2 AME EO0[A ZE6t 0|0(X|- 2L -H|T|2)0
° h oM, Al Md E= ZAEQUCHE A2 SHE A
(o] =]
o - 229 0|1} HAHE HIAE(N: FA 22 HE) = AL MM 52 XXkt 42, ARZ0|
(Deployers)

BESH ZRE Mot Al7t BHEACHT HA|

o 0|25t AHH B - FXY U5t 52 Wot2 Al SEUE S EX -2 HE &0I5t0] 22t L
HIEE £0|= O R, 22U MEFHo| ‘MY SFEN” Exs 65| s

*TE AW, 2R 1 21}, Ofst TH S FEI A E 0J7H0] THE FH0AH, FEO| sht= FotikIX| ¢4 SH0 tiet 2Kl



NIA

Al-CIX|E Ol5 SE2} E|ZE 25 L
2 0l 32 YIRS Y HAI S Y

2 B YRR OO .
o HIO|E HHEE TH FA| 0| FPEETI |2 Al /= 22| T U/ (AI RMF)E Sal

Zalohr| figt XIS MS(24)

Al E1Z10]Lt 519 i A0l THEH 9IBS Aotn 012

= ddg A9 [AAE Z00[AL ofZfet dEY A= FOloHH,

- NISTE 222 L
StZk(Confabulation’)0ll CHSH Al RMF2| | 7EX| 84l 7159 AR X7 X0I (28 Q7128)

HT CI2 MBS MASHE 7|25 988 20l, 3 Confabulation(317/4%)2| 32

* Hallucination2 Al7t LHEHOZ A
JaX QEHL=E AFZAIE £ 4+ s ZUZ 0[0X]= &' SHE UX(2 EIM0ME o2 E0HE &

ne

RMF 7|5 HN=H
0id A AME | - (AR AR F EMa) 2 DYHLAAINA-O] 25 Z2EX)0 ol
(Map) WA EA | NARO AEY - Fakd FE HatoP| Algst 2As
=3 FEH | - (AU YY) ZYHCE 4SE YYoR HHO AYs FUlok, MR HIAE

(Maeasure) | B/t H FH | 2ES HEot0 M=gS B/t Lot X TS GAI 52 M ZE &2 S
e P - (23 SH % HIE 2 22)) ZXO| Y o1 HAS HO{L= 22 e

(Manage) | 2t A0 | = 7|, BHE S0l= 22, AfOIH 213 SO CiH[5t0] &M= 2LEHP
- (HHE SH) GAl A M, gt I8 58 Z4E UIat 24 o 7Igs
A | AHEA R 280,015 SFHOF HIES SeUSt= go-no-go ME =E
(Govern) o g |- (RS Y H £3Y) Y 58 D2HAS FUIHe2 Feil
H|0|Eat= YHS =g, Eat AEX0IH GAIZ 0 |=l= #Rs 0l2] 1A

HELH2(Map 2.2)2] A2, Human— Al Configuration(Al0f| TSt mH=5t Al
LMot ZE 2HE 0)) A0 Ut HSAFLCE HAE[O oL, 7+

e 1Lt E™HI HHH 27|= ‘Executive Order 14179

E
=
M
=
If
o
o
N
ol
—
N—"

Re
Leadership in Artificial Intelligence(Al 20F0A 2] MEE 2|5t &

* o YL 012 Al S 2Cidg Astst| 9ls 7IE U8 B B, B B
- olig AFFF2 Al M= Gt SHE Aot JUCLE, AlZF 2ES0H FE20 Dt 43y

3 MetEHCH= " 0| % M3k(ideological bias) M7 0l =X
T2 Al JHH0f THer oFHd - MElgds SQAIRE 0 HI0|l= AFR2
0 14110)2 MHPEsIL, Y2 HMS H3[oHLt +Hot=S K[|

SISIHME, Al 77A|9

o SITH D|Z2 O HIO|E HR9L 22| 7|2 SNS Xolots FHIE 24
AME #2422 71EN BRI BEY HS S5 AIQ] 12y T 20 U5

0210



IEREL TN e

Al-CX|E Ol SE2t E|ZE 25

=

o =9 J? Al &2t A0 il wAct Al SES ZE2=M, 7= A9l S

o=z Fold, 1 ANE HIEOZ Al WEASL] AEHQI oM XXE Feol=t =3

o YBO| Al £12} IS ML J|2T SH U ST YN QUNORIE £ 02 Lis 4

M

©
=

=
o UK Al BOtATAE AlQ] QXY XS QI8 QEAA TIHET ‘Inspect AlI'E THL?
S

= )
Scorers 7 | o EGH EElIQ_l I‘|§|-A'|ﬂ|- QMM S MM O 2 KI‘lal-( ):I StZF HiAH Hl%—o *I‘EX
o= o = O/ O 2L_o0o=2 OO0 11— 1 O — 1 2O = -
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Basics Ny Basics > Welcome On this page
. Welcome
Welcome
Tutorial InspeCt Getting Started
Options An open-source framework for large language model evaluations Hello, Inspect
Log Viewer Evaluation Logs
VS Code Eval from Python
Welcome .
earning More
Compeonents - B
Tosks Welcome to Inspect, a framework for large language model evaluations created by the UK Al Security Institute. © Report anissue
Datasets -
Solvers Inspect can be used for a broad range of evaluations that measure coding, agentic tasks, reasoning, knowledge, behavior,
Scorers and multi-modal understanding. Core features of Inspect include:
Models v
Ueing Models = Aset of straightforward interfaces for implementing evaluations and re-using components across evaluations.
Providers s Extensive tooling, including a web-based Inspect View tool for monitoring and visualizing evaluations and a VS Code
Caching Extension that assists with authoring and debugging.
Batch Mode } . . .
Multimodal * Flexible support for tool calling—custom and MCP tools, as well as built-in bash, python, text editing, web search, web
Reasoning browsing, and computer tools.
Structured Output s Support for agent evaluations, including flexible built-in agents, multi-agent primitives, the ability to run arbitrary
Tools . external agents, and agent observability in Inspect View.
Tool Basics # Asandboxing system that supports running untrusted model code in Docker, Kubernetes, Proxmox, and other systems
Standard Tools via an extension APl
MCP Tools
Custom Tools We'll walk through a fairly trivial “Hello, Inspect” example below. Read on to learn the basics, then read the documentation
Sandboxing on Datasets, Solvers, Scarers, Tools, and Agents to learn how to create more advanced evaluations.
Tool Approval
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The Framework How to use it

Al Verify testing framewerk aims to help companies assess their Al systems against 11 internationally- | Each item in the checklist consists of:

gnised Al governance principles: "
1. Transparency 8. Data Governance —
2. Explainability 9. Accountability Describe the outcomes that you want to achieve e R A e T
3. Repeatability / Reproducibility 10. Human Agency and Oversight for each principle. e e e e e e o
4. Safety 1. Inclusive Growth, Societal and Environmental
4 Well-being |ioe=sn ]
5. Security o . )
. 0 Design an in-house policy on communication to

6. Robustness Steps you need to take to achieve desired outcome. consumers that articulates the principies for
7. Fairness Comemanteotion h deterraine how and what o

. L i G isati h
Al Verify testing framework is consistent with other international Al governance frameworks such as ersta Al

those from ASEAN, European Union, OECD and the US. system funetionality.

Documentary evidence, quantitative and
qualitative parameters that validate the process.
WHO SHOULD USE THE FRAMEWORK?

Al System Owners / Internal Compliance External Auditors looking to
Developers looking to Teams looking to ensure validate your clients’ For each process, indicate if you
demonstrate their implemen responsible Al practices have implementation of have completed process checks =
tation of responsible Al been implemented responsible Al practices and, if necessary, provide a =
governance practices detailed elaboration.
Al Veri ]IE-"OIO_IH AMH E7]| AI-R HFiEH
—HlaoT =20 =2ANMNO od

o O] OfL|2t &7IE=2= Al & HIO[H AHAA HM2ks ILEGSH| o TXE =

ME{(Digital Trust Centre)2 ME(21~)5l= 5, 22 Al A2 {EHE M9 QX|Z 23R
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(Inferential Deviation) | LIEHLt= SIE& X2, MAS AIO|A LIEHLEE 7|&& EZ X SE™ 4

7P’<|E*Er E0(RY),

oxH =2 i _ _ o
AFBIH - AR IS QEI5! TS AI0] Q= AR 942 S S4AL
(Factusl Error Output) 21X ZHIN LIGHE FLe 7tsH0| s Ard 25 £ o4 | 2 93 22 ChAr
ZHO| ™ AN » - L = THRIHE 801(37)
0] MZS 0[0[C|0f, X3t £ DIS0|L= S2 EHA] - ’
(Creative Production) Al ZE0I MEE Of0IH0], 81 S5 HSOH=E =5 8 SiM 2 RS CHA
218 2| SA 9| #3X S MEF : CURE(Control - Utilize — Regulate — Evaluate)
e BAHOE Al BHZI0) i3t (IS 52 OH= WA SA02 M El0] On, I HE I
71 GAl 4 =R XA 78 HZ(RAG)S FEHE M1 S49 7|eX HE 1kt &

e & SHo| ZdX S = : CURE Framework

Control : 2FE S=0i| et 2 SAl Utilize : Zo1H 83 ?let 2lEHAA| et

Regulate : &-H=& 22| HA HE Evaluate : A|&5X H712 ELIEE
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