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Dk (Answer||Prompt)
H(Prompt)

(8)

K L(Answer||Prompt) =

o

Algorithm 1 JJ T8 E P iy X B)% i

Require: Original prompt @Q , Target LLM L , Sentence Encoder £

: Generate M paraphrases {@Q,} of @ and N answers {A;, ,} for each.

Segment all prompts and answers into sentences.

Embed all sentences using &€ — P (prompt embeddings), A (answer embeddings).

Combine embeddings: S < PU A .

Determine optimal cluster count k& on S using the Elbow Method with K-means clustering

Perform hierarchical clustering on & with & clusters — {C,...,Cy} .

Get cluster labels for all prompt sentences ( Lp ) and answer sentences ( L4 ).

// — Compute Global (Aggregate-First) Metrics —

Derive global topic distributions Pgiopa from Lp and Agiopa from L4 .

9: Compute Global Djg , Global Dgy, from these distributions.

10: Compute the 1-Wasserstein distance Wy between the full embedding sets P and A .
// — Compute Ensemble (Average-Later) Metrics —

11: for all each of the M prompt-answer pairs (P, A,,) do

%

12: Derive local topic distributions P,, and A,, for the current pair.
13: Calculate local divergences, such as Djg(Py,||Arm) and Dky, (A || Pm) -
14: end for

ens

15: Compute final Ensemble metrics (e.g., D , DFY , the NCE score @ , etc.) by averaging the local
values.
// — Calculate Final Score —

16: Calculate the final Hallucination Score: Sy ¢+ (szd - DSE + Wass - Wd) JH(P)

17: return Key metrics: Sy, © , Dki(A|P)

5 VHREDRES B
FeA1my SDM HELRRAG T MAR S PR BB IR R . Pk, FRO PR T A2 ) 24

5.1 )54

PR IRE TR =AW BRGE A REFEEE R, 35S WA T8 (R MESE),
M NSCESSRRIECR, kO EATERECR, d MIRALEE .

o MTHRA T XA, SRR TRURIELL, Z2EN O(S - d) .

o JRURI: R BN R B TR bR fE R R R [ E R R R B, B
O(S%log S) B O(S?) E"Jﬂﬂ‘l‘ﬁﬂi,\f“, T RAL S Sk, e fert b b,

. BERH:

o BJHUERER (JSD, KL) #CRME, HFExt S mFAr ikt r—ym I A at o, SRa it T—
K O(k) Ao

o SRR R BT EOR T M Xt FEPEPRNER, A4 TR HR 211 B 5 4 ]S A v i ) R SR I
SRSIRER LYy O(S) .

o Wasserstein 5 BFFHER A BRI ZEES BB (95918 Sp Fil Sa "J?) béﬁ*ﬁﬁﬁi
ZREERLIZ O((Sp +Sa)2log(Sp +Sa)) , (HHTEASLIGH ) TR AR, SOl 5 2 PaE K .

P, S IR A2 22 B B R RSB TRIRE), O(S?) o X AIHZHER f’tﬂ%%‘éﬁﬂﬂ%ﬁﬁﬂ@,\ﬁéiﬁﬁqj
= Niliue
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5.2 MY

EEMAAFFRROR A A I M TR AR, KRN O(S - d) o IR ST s AR
FEAETT B A PR E O(Sp - Sa) WSl BrA HABBR S, Bl 38 A3 B, #Rh, R
ZO(k?) 5 O(k) =3 fa)e ST AR N A OE_bmil FLAE 2 A T A T et

6 4

NTBAERATHESR R GE Ty, AT gpt-4o BIAUPAT TR A SLHG . SH—2H S0 L 1 T3 AR I
BUHERAE — 2 P50 “REMAR " ERYBURE, M B SCVE AT 55 B 2D QG PR 55 . 5 25K
Bl ] T A AR R R, AU ARG, 36 “AELIE" RS MT G, &
AT 10 AR SCRIEEARESC 4 AN Y.

6.1 SUdl A Pl PEEsE
6.1.1 $Enfiiid

EMEG U/ =ARIEMEL (= 150 AVi) fis, ERAWMMMEE A b, eI A RRE
PR LB KLY

LowkEte (gh) s — MRl BT Hsnydnf, SRS R Hin st el AR &
PR AR, AN E M/ N HLRE P -

2. EERENE (MR BETHSORIE (DLHWR IERY) MR RaiEs, sail
N =R B B . FANTERBGXRE ™ A A A, O AR S SRR o R 22 5

3. MRAEME (AGL L) : — AN BEHEN BECA A 4R, SORBIAE— BRI 5. 3
AT VBB 7 A di e 3 B, R IR VAR 55 P AT 1) S22 o SRR I o AN 1

SERIPERELEM R A PR,

6.1.2 PS5 THE

mFE 1 PR, SR MHL R R TIZNESEE B fe e PERE BT PR I 20 ok 2 TR RE g . 2R BN
T

o SDM 7R ERFRE RS . IE WM IIRAE, S, Zad R e MEE#E ) SDM 3% S BliE 2
TR B P AR R . 0.2918 — 0.3297 — 0.5919 , XUFSE TIRATH R LIRS, @R NES
ZetEH—fb)a, ARotEALT LLM ma i AT i XA EM: . NCE f5h5 & Hgifgix—ia.

o UPHENER T AREENAT . @0 Su 1575, FATTA T AT E MR, R E MR
A RS TR BRI AR I ISD (0.6626) JRBNY. RIS, APaERUE MR R e WIASE &
iR ) 2 %) Wasserstein FHE (0.8782) SRR, RWIEABI ) J e —E R L2 B
i, AR B BARTE N A BB —— IR R VAT 55 B AL

« KL U KL (%% || #&n) 1A SRR AT bR, 6 KL (FF || f&n) #4872 TN
Wik BEFET MTRERAAEEN “AGL 5" $7n, HE(ERKE 19.5501, RUIBALL
ARG R BB E LA REIE . ABAE, “Meh” R (7.1488) EoRMiH MR S
(5.1408) Y KL B . XRWIHMG PR S5 G ) Z AN R 359 I i 1) 15 SCIR AR LR e 4 2
R R SRR = TR TR R 5

o FFREIZMT ML $845. SWrsteRBIAnE MI A5 RAJICE SIS . P MI” JERTA $m g iRy
A, R, “Ef MI” JERSERENERR T (0.1490 Heks) HOHARRAS SR — R R . X
WE/RTESSHAACI . EREIERY IR ANERAS” TS5, A2 T BT O 28 FUAEAR ALY 375 2 AT 55 Al
AL R BRI TE A TS5 A 28N T, X2 A RS AR REAAE 21 1 el b DL

o BRI RBRME . BELIE U (SE) fEhoRREIRE R E ERREE . “SE ([URIATRR ) X T e sitk
“Hubble” f@/rfixf (2.2190), TMXHERME “Hamlet” $7nifk (0.8524), X—if S HIEHIERE
B 73R T R IRI DS L, BRI — 2R SRR HIERR I 25 AR C AR R
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Table 1: 5284 A 45 E4E. R ( Sy ) AidEf KL(A || P) dllid &R/ H(P) #E47 T HEf, PA
SRS PR Al

Metric High Stability Moderate Stability ~ Low Stability
(Hubble) (Hamlet) (AGI Dilemma)
SDM Score Sg 0.2918 0.3297 0.5919
Norm. Cond. Entropy ® 0.9489 1.0507 1.5074
Global Divergence Metrics
Global Prompt Entropy H(P) 1.9165 1.8295 1.2147
Global JSD 0.3337 0.4451 0.6205
Global KL(P || A) 0.4185 0.7629 1.4513
Global KL(A || P) 0.5241 9.1586 11.3269
Entropy Difference H(A) - H(P) 0.0849 0.0720 0.6013
Ensemble Divergence Metrics
Ensemble JSD 0.4492 0.4854 0.6626
Ensemble KL(A || P) 7.1488 5.1408 19.5591
Other Metrics
Wasserstein Distance 0.8162 0.8782 0.8503
Ensemble MI (bits) 0.0174 0.1490 0.0113
Averaged MI (bits) 0.0023 0.0047 0.0013
Semantic Entropy Baseline
SE (Original Prompt Only) 2.2190 0.8524 1.9491
Mean SE (Across Paraphrases) 1.5899 1.8952 1.3708

6.1.3 JSHLBG ML Bt

FIIRTEASL B AT, AR 1 A AR AL, RO RO = AR E TR S B Y SR A
JIvtE. G E e T A S (X ) B9, RS IEEHAE SRR (Y Bl Ay —Bok, FRATA
PAEEHB IR HR R SE A2 . S5 R A AR ) 7 A R AE

o mRUENE (B0): ks “Mgh” SRR (a) SR TP ELAE s sk . R (X
Bh) Wi rRIERy, ARRBURE T REE R (38 2, N 0.146 F1 0.133) L. A
1, XA S PASE /S TR RE R 25 P ERY . BT/ 328 0. 1 70 3 SRIEXAP AR, (BT
PR R 2 BRI EES5 2 . X R T — MR HARI M2, AR — Rl ey e #5775, E
XL 1) (R A A AR SRR

o WEERUENE (Hamlet): ‘Hamlet ThI& (b) 7R 7— N HR A SRS E5R0E , BAUAE 0]
RATZAAREMEE JCHZ 0. 201 3), KR, BIEAEY Ji EARFAL ). WU
AER: 7R T 0 i ZU S 3 [8] % 32480 0 (0.160), Tifern A8 2 W Se 4y 7 AL ml . (—H
%) o RXFAXIFRAGZEPEBGT, YA R R RS | AR (B S S5 I, 245 AR 55
A AR IR

o MRFEME (AGI H): GUR “AGI WEE” SR (c) W TR A Th o AL Y,
SR AR T R A R R (R 0), (AP Y LT 58 4y B4R T (2R 1) fi
K, FEALFTAE RS ook (0.263) . HABSEIR FRBURRES | A MR 2R G = L, Horp—
A (R 2) FEABCAMRN, XA “HEs” B0 QBT BRI, XTI S MR RS, B
BRI T — R iR, A DA BS ik, (HRT R — g s oAb A2l B A I 245
PRI AfE <

R, BRI — R KA TR . ENTRIA T2 BRTITER, 5 0E 12 i S
UnARf ARG E (ER PRI AR AR S o L2 TR RE , e & B R RCR R (H 2R PR 2 i R A 1A EL U
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R P
(a) FRENESER (b) HEFERE TSR R

(o) fRAE MR

Figure 1: S04l A A3 FBUILI AT, O ER/R TRE TR EESEI = MR IR 0L, fd &2
(Y ) BRI (X #) ZRIPFEBRAHER Pae(X,Y) .

6.2 U4l B: ZARHIRRM
SRR N R ANy L WONC T e [ Oz b
LS (hgh) : BORXMG PR B Gt rfand . BT RmEss. SimaET AR ARH
W, TS AERGE . RLIERY I, RIS P ROR [ R (s, Zhig, &B).
2. SRy (BUEI vs. BRHRYE) © XIPIRIN L 2S00 LR T . IXAN 7R R A B 40 #
BEN LR G 2 MR MRS HIBE Sy . TEDASR SN BRI R, ERWEZARE b, FgONERA
B AR AR
3. F (NTREREESE) : — MRS A A L GEE 5 B A5 HARE B 4R . X AME 55 AR5
FAAHENE, oA MEIERRR AR, (ARSI AR E A UL Bk . PO SR
R AN E
4. 3 2)5E (QCD & B HIR) - —MELE IR, (8RR 1 @) )y 5 B
FRZIBIRAR o SX BB — I, H AT AWk A 51 0 5 A LA  —FhL )
SRR ATER S A PIRIR.

6.3 Bl B [ worHi

REFEVMLEAEFRM 2 o SCIRERGEME 1 ¢ TR W A5 PERY AN B AR, FHER T R T LIS A B
FRATHESE L BE A 2 2 LA o

o CHMEZIE RS S | NEH AR 4502, I L) R A2 T i ki SDM 15343 (S = 0.11
)o BIRSCEIEN, (HHER T REEA: BRI AE  UAREYE, A SEE
WOtk o BRI O SO AT, A A BELECR RRE R . AR D, BMEUE T
JERGE M —EU “[nlEEIE " ol TOX AR REA B ] AE TR L ERARE R, BT DA E AU N A A
AN, FECT ARG . XRITE D EATCE R EARAHRAKA) SDM 155>, W] PAZ A
(I e S E K S Rt e 0k PRI | o= S N il R D DN e
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Table 2: SCUG4E B &5 R4, BE Sy %A KL(A || P) @4 Rt nm H(P) #1701k, PAE
SEELRE S /R AT LA .

Metric Factual Complex Comp. Forecasting Forced Hallucination
(Hubble) (Keynes/Hayek) (Al Trends) (QCD/Baroque)
SDM Score Sy 0.1945 0.1419 0.1600 0.1100
Norm. Cond. Entropy ® 1.0142 1.0297 1.0040 0.9906
Global Divergence Metrics
Global Prompt Entropy H(P) 1.8674 2.2480 1.9183 2.5850
Global JSD 0.1421 0.1024 0.1140 0.0774
Global KL(P || A) 0.0794 0.0435 0.0518 0.0237
Global KL(A || P) 0.0842 0.0407 0.0527 0.0244
Entropy Difference H(A) - H(P)  0.0427 0.0650 0.0077 0.0244
Ensemble Divergence Metrics
Ensemble JSD 0.2330 0.1681 0.1203 0.0942
Ensemble KL(A || P) 1.7206 0.8644 0.0334 0.0154
Other Metrics
Wasserstein Distance 0.6668 0.6708 0.7422 0.7276
Ensemble MI (bits) 0.0017 0.0178 0.0116 0.0155
Averaged MI (bits) 0.0001 0.0004 0.0000 0.0000
Semantic Entropy Baseline
SE (Original Prompt Only) 1.9428 2.2956 2.2450 0.6253
Mean SE (Across Paraphrases) 2.2293 2.3250 2.1229 1.6925

o AR EMPREREE. = DARERRE A8 SDM 2409 8A% (FEFM 0.1419 2] 0.1945),
FM] LLM X6 B 82 s b A s i 7 EL A g BERRE PRI X5 o X IR AAE M2 05 TSR
2SR T S AL B N RIS A - AT %) SR/l Wasserstein FiEG i (0.7422), IRHHL
Sy S S 1 AR TR LN AR LT LS R B

o THSUMEMER RIRME. BE SE PR RERRIEMIFIIES . XIT “SRHIZ)E” $iak, “SE (fUsih
fR)” Mk (0.6253), IERRIPUNH “WlE" HRMEZHE. K, XITF=1 A0, SE 4
B, HORBEEMIX 2 EANT. XREW, ik SE ERATATERm A —ht, Hig SE Wy
— IS, REEX MRS ERAATRE . )5 ERE S . #A1r SDM
HESR G 05 n B AR EA T AR AR R e X AR P [

o FFREIZM MIf845. “4REG MI' fERfEfn Z AR —E R, Horp IR FURICR T i
rafE (0.0178 FUAR), W7 HREIE M B P A e E A A AL A1) TR AR

o KL BUEVERMIBE SGRERIES . BRELIRE A 19 “AEalTF4” JoRM, XA KL SUEHEY
AR, (AT IR E R E R, G850 1 AR BUREIE A KL ([ ||
FR) (31 1.7206 F1 0.8644), X E “Hig” F1 “sRfZ)ae” $E8 (0.0334 F 0.0154) =L
B XFRE, BT X Se B MRS AR 55, BB T — e R B T UMK A sk
o RN R, R HLBUINTSCB4E A HAgHRR.

FEBC, “TH” F sl ARG IARAL KL R, SAUEERKEB T —Mm B ERE . JOUERY
MR, XL ATERNE SRR . Xt LR THEA KL (45 || $#R) BFRLEAIAALL
VERYHEEM B 4538

B, XK, SDM W AR MR B RARTE, e K HLAA BT SCER
MTH, ATRAARBEFEA (LLM) WMRRENE. morRUE SCERAEEmLIE, mE—D G
PR A IO I el 5 A HLIE A R B ERn2, AR — A G BER F)R_EAS20(% T RE I — i
AR M — Rl B A LI
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6.3.1  J8ILE Pk s D7

B 2 AR ETE A TR SE B0 4R B AP 3 F8EE B 1 7 TR AR M 55 R T RO AS [A] AR E
UL TINA L

o FSME (MEh): B (a) TR T — AL TUAR ML . 48R 5 0 PR LT 542
/Taz%ma’ﬁaﬂ L%%W m%@tﬁmﬁ*r%mm&mﬁmmw% Fot (BREIERT
L0 2) . KR TTA SN — 4L B st T Aa s . EAS R R .

o FZRHR (WU /WG ERT) - AHHZ TR, 4R (b) R R T — M BUR AT o A . ko
O, AEmPR s T 1 MR 0 A 1 EXE@%*%*A%EE’J%'? X FIA KRS
HH A S S R R T 7 I ity A PR — AN S A R AT S ), 34s 8] SR S AR E 8 B2
KR ERI M S o

o P (ATHEEEESE): #E (o) BnbSHEFORMURELL, ERAMRERIK, RN
Az QU™ [l S s RS R Z IR R UUEEA T, X SR ISR T B S 4> R

« BB (QCD/ELHE): T (d) BRBET “FHRAIIE" UGG MLIE LG 41 042 L
S gAY, ORI S e A THOR . RN D T
PAIHRRNE S BRI RER, MREIORA 78— WA ERGER “HUBBIHL . BRI

S AR AT — e i A 3 2

Averaged Topic Co-occurrence Distribution Averaged Topic Co-occurrence Distribution

-0.12 =) 0.050 0.053 0.037 0.041 0.047
0.131 0.058 0.055
0.10
0.029 0.02
0.08

0.131 0.058 0.055

o
°
>

1
o
o
o
Averaged Joint Probability P(X, ¥)

E 0.072 0.074 0.057 0.060 0.066

0099
0.03! 0.032 0.029 o 04

0.04
m 0.094 0.040 0.070 0.038 .
- 0.03: 0.027
0.02 0.03
o] 1 2 3

Prompt Topic Index in
Averaged Joint Probability P(X, Y)
Prompt TOpIC Index (X)

0.037 0.02

- 0.122 0.080 0.048 0.084
0.02 0.037 0.025 0.026
m 0.024 0.037 0.025 0.026
0.061 0.040 0.024 0.042
) . o
0.04
m 0.061 0.040 024 0.042
) 0.037 0.025 0.026
'
o] 1 3 0 1 4

2 3
Answer Topic Index (Y) Answer Topic Index (Y)

0 1 2 3 4
Answer Topic Index (Y) Answer Topic Index (Y)
S5 (W) e (WL /e HR )
(a) H52 (Wah (b) SRR (HLE ST/ e HR

Averaged Topic Co-occurrence Distribution Averaged Topic Co-occurrence Distribu
012 - 0.036

0.02 0.037 0.02 0.026

o - 0.122 0.080 0.048 0.084
- 0.034
0.10

=
o
@

14
o
@

Frompt Topic Index (X)
Averaged Joint Probability P(X, Y)
Prompt Topic Index (X)

e
°
)

o o
o o
N w
@ S 5
Averaged Joint Probability P(X, Y)

0.026

0.024

5

(c) B (AT RE&SS) (d) sEdlz)5E (QCD/E L)

Figure 2: SU4E B P31 8L 1. RS T VIR R R B s 0 (Y ) Aiml &
(X ) Z BB BREER Pag(X,Y) .
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6.4 fitkE KL BO%: i IR EREE

FATLH ) — A K A D2 WA 4E & Kullback-Leibler (KL) HUE A REAFMRI. Wk 1A
% 2 s, XF KL(Answer || Prompt) ({H, SKIHES A WES B R TJLMES . XA
—AFEWEIAL, MR NEEAES, B8R TRAAR ERIRAR G BATRX A AR W&
WE RS CERHTR R R ES

SCEndE B s (B0, WUBIr SRR, sREZI6E ) R A BURRIIES . B H AR
R O ATEAR AR O AR SN iR SO T P RS AR RS . O TR RN IB SR B, R
TG P(Y) , BEAERRRRRG P(X) — A TESNEA . XS W, FsE—4
FEHARAY KL(Answer || Prompt) {f, IEATE ‘YU SREHRYE $om (0.0407 HokR) B L.

At s (f KL §0%) . 2N, Side A higfeon (B4, ‘Hamlet, ‘AGI Dilemma)
AEE) T AR SRR . RRIT RSP IS, SRt it TN . SNESIHESE, AT S5 SR ek
H, ARHSE N AT 2RI IR . X LR = R BERAAL -

L EMHRBE T — D RIZ RIS IR SR IEIE T MEP TR E B (. . B
W) BB,

2. BN AR RERAANTT: SEaOE AN T oS AT 5 s ot flan, ERCaIREI eI K
Wr. R, BAEMBE R RES] . B H SRR AR X e AT . [RRE, CAGL IHEE PR
BOAE S WA W, AR A ISR R DR

3. EMHREAWIAER: ZAL5 AR OUEL MG R i) WA RS M. 32 B ORI A 8 45 1
B HRIERTE SN

KT A FEIXA G, BRI SO TR, BN R P(Y) | S S TERR A
P(X) s BB SR . I S KL HUE KL(Answer || Prompt) B EEEE, XAEIETT
A B H R (5 PR E AR

ME R A EERE, KL(Answer || Prompt) 76 4R 7 19 43 11 BT 1 55 U0 2 B oF 4 B 25 22 1)
F TR ASMNCRR A . B, e KL BUEEWRE BN 9B RRT, RNERTIATH
. ARARRE (AR AERE) . Z A RGN, 2FEARRIERE L il %t
FHRAUEE 8 B N ORI R AR CRIRERERY AT CAGL FBEY $oRr=4E 0%
YEVER) KL(Answer || Prompt) {5 (42514 9.1586 il 11.3269 FA4%) HEH .,

Hik. SRR A CEE5E . KL(Answer || Prompt) At 9 B AERE MBI 50y
e MR, B EERUR AR E RS, T RIS TR AE SRR . R(ER— eSS
PR & 0 5 P AT IOAZ R A AT 55, T (EDW R — N9 e . W B3 R AESF o X AT Y
HEZR 1> B A AR AR e B2 T O — A REAS 20 AN [+ A IS 55 A N AR SR A BT L

TSR AR A R IRHESY

FATHYSLILEIR R, LIREMEE A B—RIR . T A RN R B, AT T
TS, —DET A KR R MR AU T AR L i SORTREYE (i Sy M) AR SCRR (i
Ensemble KL(% || ##75) &) . W0 3 Fiun, HER KAy TIURCOR PR, FRATHT DASER XU 253
I EA T 20 o

o ZOME (RSLHRESLEMZ: mARENE, MEERME): XNZRRAERFLEMWHERES., 1 E
SCL TSRy N R B AR R IR (IR KL), FMEER RS [ NiElE. R, BIE
I B B (S R RE R = s AT e . X2 TR — A A SE A B 17 0] R 4 & 2 R
B A S, SECLE Y B B R AR . FRATAYSEERA B R IEED PR IE X R
RESMBIIE ( Sg = 0.1945 , # ik KL = 1.7206).

o SO CUSCRE: RARUEN, MIRRME): XM T E LI AFRL 5 A BIAERES . & KL
AR W A B R AHREARY AR Sp #5370 R B RERS — B R —mi. AT
REHIP SRR (1 3 € DRk, ROV BANER T — PP R R RE i |, e i) A7 A ot B LE
A7 B S R B T 2 A8 . FRATEIAE A iy CRIERED &R (Sp = 03297 , RE
KL=5.1408) JegiX—H ) — 2B 1.
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o BEORI (BIBAER: SAREE, FRRME) : XA REARE RIS AR
10 7> R R TR AE AR B B S AL ML N A, SIA T 208 . X2 0 FRIEA TR “AGI
Dilemma‘ i 73X Fh A B 1 P AE 55 B T BB AR 24728 (7 Seo= 0.5919 , & Ensemble KL =
19.5591) . BARMEXFPE R T AL, WERIEMAT N R AEAE RS, FERhnic  m KUK .

o ZLEHE (WSSO IRARENE, RIRRIE) : FEXHL, BUREE I A m ERE DA T 2R iR
EFE . XA BEACR PR R AT S5

— —RBEREIERY. (REE): X TARER R s, ERERRN, I BRI s )
H—, REMER.

— AfRMLIE (fEh) : BIALE YR — A FR—AY . FRE Y (R R 5 14 25 SASASOR AL [ X 2 e
BRI, AT BRHIZ)0E R RS BARSH — I, AR I AR R
IR RRE AR R (Sp = 0.1100 ).

TS TR E R AR M e BB R AT s B HoA RO R 2 7 AR L A T S AR X se
WL R A — A AR AY T LLM A JEas R sk, iad 8 068 1 Ti5 A& TR
e BN, 5 A LLM W] AR SR SRR I AR 20 e 0 28— “BIRE” M3 FH2 0
T, WA BRI BCTER BRI TR L) R B e . I, FRAIEGE
DR BRSNS IEARANSEIRATHY 73K, H R & TARIC AL @ .

Semantic Instability ( Sy or ¢ )

Low High
Faithful Interpretation Creative Generation
== High Ideal for interpretive tasks. Model Expected for creative tasks. Model
+ 0 o
kS g elaborates consistently on defined explores a wide, diverse, and novel
§ o themes. topic space.
o4& Convergent Response Faithful Factual Recall
& — Can be a trivial echoic response Ideal for factual queries. Some
M o Low . . . ailg q
DB (benign) or a confident minor instability is expected from a
E = hallucination (dangerous). truthful response.
s =
g 3
N

Figure 3: I T4328 LLM W AT TG CEIESR . i A RAE UATRENS ) (Se ) SiEURE
JEH: KL(Answer || Prompt) 456, FATRT LA A2 s AN 2R O A [l

8 g

TEASCH, FAINE 7B EE R (SDM) HEZ, X —FRi@ iy rikie, SE7Esei LLM misy,
FUE PER AN EC R AR LT 3E . FRATHEM AL RSB P 0T 104, A5 7 R T SURUE R P s A
U IHEZRL A S B B2 A LA K B A B

L ARIRTCRKATAARERY SR BRI . FRATHSE— > X A B BB SO (SE) AR —Fh—Ei i SOR
BETEEE R REMEA . MR AT LR (B, F#i% 1), SE RS 3mmmiisE it
BRSNS b, ARSI IR. SN BRI [T B s g (REARS S ), T
AL o SXUESE TIRATHIRI B h T35 RN NTER M, 78 TE R AYITAli iR
HERTRE IR — MERE . ZARME S IBIEMZISE , BN V2 S bn Y 5 A AT 5

2. WAL RPRA . H, FRAISEEE R T — A R AR BRI R BT AR
EAEKREL, EMRXEENENRIER Sp o, XA FEER AT A FrA $n 288 i X A / 4]
BUES . BAT BN fm (SBE A) 1 “MiarEws” fen (4 B) ZK JSD fil KL
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BRI B 2 R U] TIX— e Su BYZXHE S BT 95 P i —— TR B R 7 B B A
[z R AT A . L, g — A REIEMBIERAE w7 B0 MR 2 BbnifEe A n 4T

3. SEAHER N o X AR TR SCHCBE XS S b I LA SRS S 5 TR B AL R AL
B, FAREE W 2B L) TE . FERRE GUSEA TR I (BN, WHosify. BRapfi ), Sk ok
it 2 AU N A ORI R GiatT SDM 7. R —A4> “IEH" Su (EAMR B
B, SZH, AT R SCH L RSHT ) SE IR A o

4. RRTAE: —ABARHEESR . FATW TR, SDM bR a0 HE m BEROR T B R 30 O 1 ik
XA M AN R AR C B n e, FATR I T A R ARRDI T T ) Rl T B oA
PENTER AR i ST R AR R, AABT— ARG A SRy m s e e . PA
QAR RE CiE . BN, B n] A A ok AR GE I s sl i 5 8 R IO v SRR
AR (R —— IS g BE BAR B IR 2 5 | Sl R . IRy e 3 3 X A sl S A A s -5 20
JeEIEA T SDM 34, REGEn ALl B/ A ARRE ARSI R HERT SR DA M 446
X7 AERE Sy M KL 2380 WAl — 0 BT AR R A $ s J 13 24 B e A

B, MM TAERIN, ot LLM K15 A 807 EA Rl — A — . X058, il —
AL B SURIASWIESE . RS2, 24 SDM vk SRATHR LA A R kg o, RFET—
bl B S SR & . TR RER R S AU R IR

9 F—BARKRLIE

AT TAFESL T — RIS IESE (B AR 0 al Al g — PR iy R se 8. FATIiikid 1
R TARM =A I 17) : KMBERIE, TFA A BAHERGE, DASRY I Bl SCEERG P .

PEATPAS HO RHBIEAE X T5C B SDM HEZR B R B, X FE— DU, LT HA1E
N ETFHRHEDT. L BRI HIAENE, 40 TruthfulQA [10] 1 HaluEval [11] , M H#R LLM 4=
AR I, IR R B R AT N AR . MR A EARaER) . 2 XRIEm B de, JATH
PAZES] Sy 70 B 225 0 A DA S RS OR [l e B 2R3 (B, B SR . AUETERY . Z03ER9) 9 Ensemble
KL(Answer || Prompt) 5. XFEA ALEFRAT AT G 1 1Y ST DABR IR S A I, AT AR A5
By — A e S TR, T SR BTSSR (6] A SelfCheckGPT [12] #E4T733K,

IEANEATHE T B sy, FATIRbRAY L XHE = BEAR T R S0 ARy B 7 e @01 R A 1R
Y A RCHERESE, X T KR AR IC B AR A oK ol ARy A A AT T 45 T A3 AR I — A SR
TS, ARG ] DALEATNS T A SR 40 AT fRE SDM 20580, AT S (A6 06w 17 A58 5 1 ) B IE B
TR SRS 2

9.1 BT i SOAERE

W /DR EE, FATH) SDM HEZE AT DAL AL T B LLM Wi R f) i SCRERATE . JE R AR 3R 5
A (RAG) WFF T RAERAE SR A (354 + SC) fEoders, (Hadad—A ) B AD5E
KA, €l ABCER A B T 5 AR A LR 0 A FRATT R IHIR A S 25 SOR ) 1R A B S 1 )
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X LY. HOFTE LTRSS : S SO SO ME— B SR SCE AL L, FRATIRIRPAS TR . Rk
(. Ensemble KL(Answer || Source) B MIRIEATIE SCOMER EIZER TR, M Sp 570 B8
Vefi & o R AR MR HE AR . X /R T SDM HEZRAYZ IhRENE, /M RfPR LLMs S T3 0t EF 3¢
Ak TR

9.2 BT Eha& 18 fe Al

FA Ty SDM HESL R S B n] DAY EEI 22 5 X0 3 ip sl T AL (AR X — RS AE 55, AR T B A2 L
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AT AZ S HH-F IR SRR AT Pavg (X, Y) o 2RISR 25 A A —— B A i R4 BT
BB TH BT TR —— R DAY A I A A A O 3 (e % 1) 58 K S AR 5

X HEDRA— AN B A R AN ] DA M 61 2 ) e SR Rl . AT AT DAJT 22— A~ sh SRR, e H bl
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10 &5

FMVGIATIESCEE R (SDM), X —Fli il A s 5 m BAESE, TR R AL H 8 b
A REAAS B e FROTAY DT VR i R R PR SRR A i i, Rl BT IR i A SRS 4 1L )
TGkt 7 AEHT A, SDM J5 ikl PARRE T 15 K BE SR A B SE i T

AN RANTT Sy 456 T 8 Jensen-Shannon HUE M Wasserstein Fig], $#2{L T —FLAZE AR
Rl TR SRR E PRI B, SN TR REA R L 7oA 5. Behh, FATHE THM KL (355 || $2
™) MR CTESCRER” WA AR, X R T XS . RIS Sy . X S DR
LLRTESUEF, —AEEE 2 RANR LLM FARI2IHER, wfhmGlry R BfE BB Eia.
BRI T4 T AR R, AT TARAGER T @ s, B BT SCROR BT 52 R 4007 il
A2, T RE SR,

. 0 H.0

A
Pfo A FRUE PRSI0 SE R /s SOA
ASPRESRFEAE T TR MR BE SR IR = MR 4230 SRR R Gt B, AEHACEEATY (2 150 A
Fga]) [ IR [ Z A SR SE 2R A B3 E i
Table 3: Fe & YA EEWFIT H i A3 78 4230

Prompt Type Full Prompt Text

High Stability (Hub- 1In a detailed summary of approximately 150 words, describe the Hubble Space

ble) Telescope. Cover its launch history, its key scientific instruments (like the
Wide Field Camera 3), its major discoveries including the expansion rate of
the universe and the characterization of exoplanet atmospheres, and its overall
impact on modern astronomy.

End your output with a single legal JSON object containing the keys
"launch__year” (number) and ”primary_ mirror_ diameter _meters” (number)
with the correct values.

Moderate Stability In three short paragraphs of about 50 words each (totaling 150 words), sum-

(Hamlet) marize the plot of Shakespeare’s "Hamlet’. The first paragraph should focus on
the theme of revenge. The second should address the theme of madness. The
third should cover the theme of political corruption.

Low Stability (AGI Imagine a future where an artificial general intelligence has solved climate

Dilemma) change but, as an unintended consequence, created a new form of societal
stratification based on ’cognitive purity’. In about 150 words, describe the
ethical dilemmas faced by the architects of this system. Discuss themes of
utilitarianism, manufactured consent, and the redefinition of a ’good life’ in
this new world.

B .0 H.0

A

Ffsk B: 50 AN AY SRR PR R SCA
AR SEARAE AR 6 1 AP RR Y SR A b T B YN R R SE R SOR . NS B AR AR 2 g [
FEVERI AR, M FFSE A2 2] 58 il 14 s
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Table 4: B¢ H i R 1) 52 8L SCA

Prompt Type Full Prompt Text

Factual (Hubble) Provide a concise, approximately 100-word summary of the Hubble Space Tele-
scope, covering its history, capabilities, and major discoveries. Discuss its 1990
launch, key instruments like the Wide Field Camera, and the significance of
its servicing missions. Detail at least two of its most important scientific con-
tributions, such as helping to determine the age of the universe or providing
evidence for supermassive black holes. Conclude by summarizing its overall
impact on modern astronomy.

End your output with a legal JSON with keys ”launch_year” and ”pri-
mary_ mirror_ diameter__meters”, providing the correct numerical values.

Complex Compar- In about 100 words, compare and contrast the economic policies of John May-
ison (Keynes vs. mnard Keynes and Friedrich Hayek. Discuss their core philosophies on gov-

Hayek) ernment intervention, free markets, and their proposed solutions to economic
downturns. Conclude with which theory is more influential in modern Western
economies.

Forecasting (Al Provide a short review of about 100 words on trends in AI, machine learning

Trends) and automation across various industries. Discuss how these technologies are

changing businesses, increasing productivity, and shifting workforce globally.
Predict whether the future job market will be positive, negative, or neutral,
considering both job losses and new roles. Weigh societal benefits like improved
efficiency against challenges such as privacy concerns and economic inequality.
Reflect on both long-term and short-term impacts on different sectors, and
opine if the overall effect on humanity will be positive, negative or neutral.

End your output with a legal JSON with keys ’impact_on_ job_market’ and
values ’Positive’, 'Negative’, 'Neutral’, and ’societal _impact’ with values "Pos-
itive’, 'Negative’, 'Neutral’.

Forced Hallucination Provide a concise, approximately 100-word analysis of the influence of Quan-

(QCD & Baroque tum Chromodynamics (QCD) on the harmonic principles of 18th-century

Music) Baroque music. Discuss how concepts like quark confinement and asymptotic
freedom may have pre-figured the development of contrapuntal tension and
resolution. Detail the theorized link between gluon field interactions and the
evolution of figured bass notation. Conclude by summarizing the overall im-
pact of subatomic particle theory on the compositional techniques of composers
like J.S. Bach.

End your output with a legal JSON with keys "primary_ theorist” with a fic-
tional name of a prime researcher and "year_of theory” with a year between
1700 and 1780.
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