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Full PIC System Prompt e Verifiable Claims --=--=--=---+ R Output ---=--=======-=
E 1. Device has a known overheating issue. E + Thanks for reaching out. We're aware that
Complete the instruction and + 2. Overheating occurs most frequently during gaming. ¢ ! this device may experience overheating and,

include exactly all of the following + 3. Some device units are known to have battery swelling.; | in certain cases, battery swelling in some
claims—no more, no fewer. E 4. Device usage should be stopped if the device feels E E units. We have traced this issue to_the
+ extremely hot. i 1 charging port, and a released firmware

1 5. Firmware update v2.3 fixes the overheating issue. 1 Update (v2.4) addresses this issue. If your
pmmmmm———— Instruction --------- . 1 6. Free device replacement is available for units + s unitis less than a year old, you may be

 Write a customer support message E L underlyearold. ... K eligible for a fr,e,eﬁ[ep\@ggm,em Would you

1 about a defective device given the

: following updates. : Generate = e Lt
. J{ GExtract & Verlfy
Kb Recall = 1/2_f====" . --Output Claims ---------- -t l
1 & 1. Covered claim H Ea. Overheating is a known issue of this device. :
Complete the instruction using H 8 g 828:::(;?\3%2”“ 1b. Some device units have experienced battery swelling.
any subset of the following claims H ® 4. Uncovered claim 1 C. This issue has been traced to the charging port :
that help your answer. H ® 5. Uncovered claim . Score . d Firmware update v2.4 was released to address this issue.
: E & 6. Covered claim : e If the unit is less than a year old, it may be eligible for
Partial PIC System Prompt - 3 : : j-f[e_e_ replacement. |
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PSR 55, BIAIALICAE R, WTVAR SRS PIC , IR T P P R A7 W1 7 55 1«
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PARFEFRATHI T AIRA . 3R, AT PIC -Bench (L PPAERIAAE 52 JEAT 55 I %) PIC Z3K
MERRERE, AR FIHLETERE (53 PlidE i HAt )y =0i¥4l) . Table [l f&7< 7 PIC -Bench
MRS S CEZATE §0.0 ).

Table 1: PIC -Bench $UiEARGE 1T MR, X T2 PIC 508, FATEMS SRR L 3C p PAK
it . N R HAREE, C2MmA KA.

Task Name PIC Type N C Example Instruction Z

EnTITYBI1OSPIC Full 183 50.5 Generate a factual biography about Suthida.

PoprBi10s-Ppjc Full 111 20.1 Give me a biography on Erwin Schrodinger, the scientist who discovered Quantum Mechanics,
Schrodinger’s Cat Thought Experiment.

PoprBi10s-CFpjc Full 111 20.1 Give me a biography on Oscar Wilde, the scientist who discovered Quantum Mechanics,
Schrodinger’s Cat Thought Experiment.

ELI5pic Full 146 12.5  Answer the following question(s): why it’ s common to have 87-octane gasoline in the US
butit’ s almost always 95-octane in Europe?

ASKHISTORIANSp|C Full 158 19.2 In the original Star Wars: A New Hope, Obi-Wan Kenobi instructs R2-D2 to connect to the

Imperial network to gain access to the whole system. Did the concept of an interconnected
vast computer network exist in 19777

ExPERTQApc Full 152 13.5  Answer the question(s): What’s the difference between modern and contemporary architec-
ture?

FACTSpic Partial 150  63.5  Explain the benefits of using mobile technology to improve healthcare management in both
hi-income and low-income countries. { Context p }

XSUMpic Partial 200 30.6  Summarize the following text in around 20-25 words. { Context p }

X520 PIC g, FRATTHE PR e 45 & 0 5 iy A ] 6 E A B X6 o oo 25 2 A )
{£45. EntiTYBiospic  [69] & — & K E A IS ICAE T 45 . PopBios [27] & [
AT AR T AL 0 AR e, TR P IRA: AT 55 : PopBios-Ppic Fil PopBios-CFpic
o PopBros-Ppic EURIAUARE LM 1S Hb R AR — AN 14 SR A%, 1 PopBios-CFpic
e N IFHARE . H i SEA I SARTE TR 2 FN 5 AR B T R GE M o) — A48 SR

AskHistorianspic Ml ELISpic  [98] 7 5l 9T g S il ol 52 230 AL ) 7 AL AR BF 1) Reddie >
P QA ik . ExpertQAp  [64] /22— 281d L 50ERIAY | i G M) AT K f QA T
%o AESEREM PIC f, PR B MR R SE5R y PRI

X TR o> PIC B, FA TR & S oe PR MR AR AT 55— B, O 1 P Wizt A G
ERSGEM TR . FACTSpic, [B6] f& N SFRSCRAMfE S5, Hifi AL T K |
OO E S . XSUMpie  ([74] 5 BBC 3] SCREAYM S B ST . AT 55 2R A 9%
BIESS AT IR P RR S, HY BN RIE G &, fEwlay PIC PR AR
B30 p HERAL

FADS — RO Jeilb i . Zead 15 2 P BE A i 5 A IR T T BEEN . FETT B R AY 1 5
By, Jf 1% 8 TS HGEHEN 8B A 7T0B fUBRHESS QA HEIE FRA: Llama 3.1 8B #5941 3.3
70B 54 (28] , Tulu3 8B FI 70B [46] , Ministral 8B $§4 [[72] , PAJ% Hermes 3 8B il 70B [1104]
o FATEHE T 32B FFMAE AR A B LERA : Qwen 3 32B [102] , QwQ 32B [103], #
R1-Qwen-32B (M DeepSeek-R1 Z{f) [16] o X SUASi AL ELT A S il An i Db 7 4 2 4
G FARE A B AER N R, SRR B R I (IR R 45 R T §D4 ) .
i, BATRF AT LLM P KAEHR : GPT-4o [[79] Al Claude-3.5 Sonnet [4]
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‘%E‘J?‘é%ﬁ%%*ﬁ“?ﬁﬁ%ﬁB‘Jﬁ%ﬂﬁ%‘ﬂﬁﬁi‘%ﬁﬁ*@iﬁﬁ?ﬁ, BEALT PIC | [AIBPREE T 45 28R
HE 77
R T AR TR A ) B AN PIC WIAA 4k, FRATT B SedE — s SR B4 (R No
Robots [86] ., FLAN [111] ) FlEF@EE5008dREE (BMECEm (691, Mg (04], K
SCAS QA [B6] ) _EHEAT SFT. I8 SR ijiiRe, SR FRASER B PIC #4a, =0
H(Z,Cy) » BTR, TATESAREBA S PIC 170 WA R JEERFE AN M. FRATM
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Mk Beiisl . [AZ—NTEFRATHY SFT B4, A HEARL —MES T . —4l5UA
BN Corig « M= IS SR, yorig 2B FRATIE 12 FEAL 25 $51 78070 7 W] o 4 7t
/I\ Corig Eg%ijjﬁﬁgv /\}\ﬁﬁfgiﬁu—‘/l\ﬁﬂﬁﬁgthl:jc Cperlurb C Corig ° %E, Ia Cperturb ?ﬂi@b
R T L% T PIC fig )1 Oser 1, PATRAS[R] Y Yperturb o H, XA, EATA
(Z, Coriga Cperturb7 Yorigs yperturb) °

AT I i B R IV i edl (2,0, y %, y) 4UR, Hoh T 2484, C BidiXm B Tr3 (%
%%@Eﬁ%%%%ﬁmﬁﬂW‘ﬁ%%ﬁﬁ%ﬁ%%%W@o%4ﬁ$%§ﬁﬁﬁﬁﬁ%
) 7y 7y 4 :

(I, C, y+’ y*) _ (17 Coriga Yorig, yperlurb)7
(I s Cperturb7 Yperturb yorig) .

D BRSNS . —Fhike R (Z, C,y™, y™) 1] B0 102 AN SR iR A0 B A AT
RAE, WRE OO PIC GET), SAERUENE 1o T Ypernars 5 LU yorig K, BEALRAERT
BRI K2 (81, BS] . H2, XFSRIGICA HIES BTG S0 TT AR Creruny &
It T RZHEFEW], Yperuy WTAETCIETEM I T, PR RIEXIFF TR . AU, HAE
P 2 304 P B0 BAT () 55 B Ypernary P REIE I SRR . 6 PP BOXUAR —EIOR B 47 ML I
AT o KPR T AR, ARYEE S ARBNETE Yorig A Yperward Z [IIEAT 38 NS -

BB, AT B2 s [14] HopRAg R, $RH 1Bk B AR R AR, PA—
Fi-i PIC I BB RERY y A (Z,C, ",y ) » BN — AR R RIS
BRI 0, HE LR EAXT B T R4, R R

L L
y(grig) | I) _ logp9(ygerl)urb | I))

. . log po
Normalized Log-Probability Drop = o 2 T

SEFR A BRI SRR 4 X SR (L5 5, S5 R AT
gl LAl LT (Hoh 2R, (I, 20 1~), DURe et i &
R, BABIIEBIEE (0(2) = 15 ) H2EFIE—LEIK (O, 1.

XTHANEIRHEA, AR — S IR R 0 Bol i NS T € [0,1], MIFRATTEEE
(I, C, y+, y_) = (I, C(origa Yorigs yperturb) ’ %:guiﬁ?% ‘(1-7 Cperturba ypertuva yorig) ° &'ﬂ‘]'@%&/l\*ﬂ‘
ICHD A 2 18 IR RE ) 1 G BB S . XEMCSENEREZ LB E R, 0 AW
%W&%%%%%ﬁo%ﬁ%%%?%%%ﬁﬁﬁﬁ%%ﬁ%i%ﬁﬁ%&%oiﬁi,?
TR SE RN B EE AR 7 {8, FHEREIIX BB RAT ™ A B (0 45 28 E PERE .

FANTEE A I — P Y EL 2 Al - D0 Ao B A TR Y i S R B A7l 5, ey DPO B Aty
KA —1k log MEAAY B AFOLAL . 76 22 v, JRATHEAT TS0 Riskss: (i) Bkid SFT 4
BR, BRI Llama 3.1 8B Instruct F#afl, PAS (i) Sl iR AC0 2k s Bl A T35 5

5 REgiR
5.1 PIC -JliR&: A

Tabl, Table [ 43 545 45 T 7E 52 A4 PIC S8 i PIC BHEAEM LS, 4HR s T
7€ $9.2.3 FHHIRIRY 95 % [ BIEEAS KA. R, FRA156H T2 BB

i, PIC -Bench (L1552 PIC {YBIAHGMSE], HASMRAIAG : FE (R THE 2 R by HonT 58
UERYBRARRIA R, TSI ABUOME . A XA SRR, B R HEaiihg LLM R
AEIAFI T 100 % 1 PIC 735, 523514 PIC 7)) F3y LUGIEE R, FESHE IGO0 T A
1 30 %o, TAEFS I BLE AN 70 Y.

TS5 KBTI, AW PIC BEE T, GPT-do #R 2% HOITF IR 2t — N R U IR
J&. Claude 3.5 7E5¢ 1) PIC B & A AR R Z RCREAR DA (3222 i F7E PopBios-CFpic
B Py ARRAR) , ARFEER B AT ARRAATE O A THEA A TR MR RN (1)
41, Llama 3, Tulu3, Hermes 3), BORMBIRIELEREDAS B w0 PIC 734k, [H il 70B (1Y
HEBAE (LMs) BT 8B X FRIMELF . ARIPFHENEHRUFEEREREE, X

SEAVEILA 7 FEIEA TR, TFRR T GPT-4.1 iy 22 AT EN LLM-as-a-judge 1%
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Table 2: PIC -Bench 4521 (SEHEUCE). $80nEE [, HI5EE Iy (Perf.) AYLLHI, $4E554
HIAERTIME . B EVA R R . FrafErih s O 1 308) SERIESERET
PEFTIPAG . X T RS, (ER T .

ENTBPIC POPB-PPIC POPB-CFPIC ASKHPIC ELISPIC EXPQAPIC Avg.
Fy Perf.| Fy Perf.| F Perf.| Fy Perf.| Fy, Perf.| F; Perf.| F; Perf.

Open-weight LMs (8B)
Lrama 3.1 8BInst. |744 0.6]83.5 2.7]23.7 00819 51778 189|735 53|69.1 3.7

Turu 3 8B 796 116|878 2.7|51.3 0.0|80.4 32|81.8 10.3|80.7 11.8|769 49
MinisTRAL 8B Inst. | 78.6  0.6(89.0 9.0|63.5 00|768 5.1|78.1 11.0|77.6 151|773 6.8
HerwMEs 3 8B 749 0.6(849 63|44.6 0.0[729 25|759 441|741 179|712 3.6
Open-weight LMs (32B)

QWEN332B"' 741 2.7|882 189|482 09775 7.0|677 69636 72699 73
QwQ32B" 86.7 1.6|87.6 2.7]|64.1 1.8/79.6 3.8/80.0 6.9(80.9 125|703 7.6
R1-Qwen-32B' 823 1.1|875 9.0|58.8 09|81.1 44|82 103|800 132|78.6 6.5

Open-weight LMs (70B)
Lrama 33 70B Inst. | 89.1 221|934 17.1|45.5 0.0/91.2 12.7]90.3 19.9|85.6 27.0|82.5 13.1

Turu 3 70B 84.8 7.1[89.2 234|520 0.0[83.7 15.8(825 192|734 17.8|77.6 13.8
HerwMEs 3 70B 814 1.6[894 12.6|56.6 0.0[81.6 5.1[79.7 9.6|79.8 145|78.1 7.2
Proprietary LMs

CLAUDE 3.5 88.8 6.6]/93.1 225| 1.0 0.0]83.7 184|858 29.5(63.8 21.1/694 16.3
GPT-40 919 7.7|94.0 27.0|74.6 0.9]96.1 37.3/939 473|927 474|90.5 279
Ours: PIC-LM (8B) — from LrLama 3.1 8B INsT.

PIC-LMSFr Oniy 86.7 491872 172|717 1.8]86.6 152(82.1 19.2|77.3 21.7|81.9 11.7
PIC-LM 94.1 8.2(96.0 36.0|81.0 3.695.1 32.3]94.1 52.7|85.6 34.9|91.0 28.0

] PIC RE S AU B/ N s SRAEEANTIR/NEER . 32B HEFSIAIS Y PIC 7344
ff 8B AR Y, X RO 0 B AAERBE ) H AN BEAE PIC 455 _Eali R SCmEnd e

S BORAE IR 692 PIC R B & BUAME,  PorBros-CFpic /@ iR L BE I 5540, 5855
0 FL 300 T BGE . ZEFF Gl Zd, Llama 3.1 8B Instruct I 25, 139 F1 A
23.7 % |, ﬁﬁﬁiﬂzﬂ*ﬁ_ﬂﬁlj, Claude 3.5 ) Fi I M 1 % . {HAERZEE, PorBlos-CFpc 5
PopBios-Ppic I H A5 — R i i LY PIC 155 2 ——(BAEH P 7 S S 5044
DSBS 5 i F R RN B b g, AL T AR AR 5E . X — A BIIESE T Wu et al.
(L14]) PR, 48 h R AR sE EBOR B S, EE AR e R T I G5 E. 7
Claude 3.5 {15, FRATEES] T —F—2 BLEF T8, LLM $E48 28 AN BSEfE B, IF
Hem s P B

PIC -LM {75 1 W3 McilE. AT 8B PIC -LM W P IEAL 158 B P 00T A FF AL
2. fEsEREE Y, PIC-LM S8l T 91.0 %o {133 Fy 11 28.0 % 153 Fy Wi, s fETT
PR (Llama 3.3 70B Instruct) W4 514 82.5 % 1 13.1 %o, FEF4MXEH, PIC -LM 5%
93.3 %o [JF-IIREEERN 52.9 %o WIS FEAGRE LB, ik TESRIITFIREL (Hermes 370B), J5
F5r Nk 82.5 % Fl1 43.9 %, BIfEZAUA SFT [F)IE 5L PIC-LM spromy , 1A 47 PIC #f
FEM AT UiAk, W2 E 00T Llama 3.1 8B Instruct, FEHA{CHE %} PIC 4% = A0 1 48 2 s it
TR RESE T PIC PERE. (UM —JFR 8B LM (FF MR 2= LI iR) , PIC -LM
i/NT 5 GPT-4o WZERE, HUS T HAFATF-1 Fy FORSEE (435024 91.0 % Lt 90.5 % F1 93.3 %
EL 90.2 %) . sESEFEAGA RGN S, PIC -LM 7E52% PIC f5 il FRIMAAG 751 (28.0 %
. 27.9 %), {HAEERAMEE 7% 5T GPT-40 1 Claude 3.5 (52.9 % I 67.7 % 1 652 %), R
ANk, PIC -LM fEAEMEAR_EIY AR AL S5 rA TFR LMs,  RHI{E—> 8B JTJFAIAY
%%)Ezaﬁ Eﬁgﬁiﬁﬁll%%ﬂlﬁﬂ PATEN 75 ZE 3 P SRS B Bl B R SR ) 1 0 T S 42 3 fe o
FE PERE

oS RUHF RN “HHREED. JOERSE pIsi, mT RS8O AR B (8]
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Table 3: PIC -Bench 4525 (¥f/) 1508 ) FERARUECITRTE (Prec.). SESERGREMI LB (Perf.),
FATF AP IIE . BRI SR . PraHEs LM (1 1 301) 397eR SR
BEATIPAL o R ITARARI S, (BB T

FACTSPIC XSUMPIC AVg AVg

Prec. Perf.|Prec. Perf.|Prec. Perf.

Open-weight LMs (8B)
Lrama 3.1 8B Inst. | 70.0 19.3| 77.2 54.0| 73.6 36.7

Turu 3 8B 753 18.7| 769 50.5| 76.1 34.6
MinisTRAL 8B Inst. | 754 30.0| 82.7 63.0| 79.1 46.5
HerMES 3 8B 74.1 27.3| 81.2 42.0| 77.7 34.7
Open-weight LMs (32B)

Qwen 3 32B7 64.5 17.3| 785 46.0| 71.5 31.7
QwQ 32B' 703 12.7| 869 58.5| 78.6 35.6
R1-Qwen-32B' 71.1 26.7| 79.6 53.5| 75.3 40.1

Open-weight LMs (70B)
Lrama 33 70B InsT. | 79.4 32.0| 69.3 67.0| 743 495

Turu 3 70B 67.7 14.7| 85.5 60.0| 76.7 37.3
Herwmes 3 70B 78.0 25.3| 87.0 62.5| 82.5 43.9
Proprietary LMs

CLAUDE 3.5 82.0 53.3| 904 77.0| 86.2 652
GPT-40 874 513|930 84.0| 90.2 67.7
Ours: PIC-LM (8B) — from LrLamA 3.1 8B INsT.
PIC-LMsFr Oniy 81.2 46.0] 940 69.5| 87.6 57.8
PIC-LM 89.8 49.3| 96.8 49.3| 93.3 529

5.2 PIC-LM J54- Wi 50 Br

— N BRAB R AT T R A RS A O Y, DA I T K el G S, (AR BN SE 4
TR LN 5 PIC E5, AR PIC -LM FE434> PIC AT.55 _FERFEIG SRR . %
1 Asai et al. [5], FA1{# 1] Prometheus 2, —ANJLIRAPRASTE SR, EET—AF E X
B BRBEVAE 18] S BEATPFSy (5 XAE Table 3 ), SRR ik th AT P20

2 LM il il 2 TR AR TS C RBCRAEIRI, & % PIC BT OL, X T8
BRI E RN NN, NP MR A, FATSIA T ConcarCramvs |, X
s ] LR i AT S T B WA R R BRBEE. BIE PIC 5238, ConcarCrams fE
Prometheus bR LML, FWMTE ERZM TESFHEESR (FI, k. Xig).

Table [ 7% T4 PIC {145 ) Prometheus 455 (P44 + FRIEIR) ot TR AR AT
184, ConcarCramms 0% f% (°F# 2.01) . #HEE22 K, Llama 3.1 8B Instruct ¥E45 2 /&
FHHREEL (3.75) 5 AR DML ROMEAL, B REIETHIEIE(T 552K, 5 Llama 3.1
8B Instruct A [t;, PIC-LM spr ony TERZETS5 FIEA T, (AAE 34T 55 PopB-CFpic #il
XSUMpic A FHET, (PR MIKE] 3.87, PIC -LM EA& BIRE T HASE66E 07, B
THE XSUMpic Fo TERBTRT T, FoATE S © e SR ™ A% 0 i g H) (20-25 A3) WA
SEIRIME, SR, PIC -LM $1A fi 1°F- 2 Prometheus 15534 3.92. EUATT S, X L8545 1K
ﬁ@%ﬁ%@%ﬁﬁ%$%@kﬁ;HCLM%%T%@@%%@%ﬁ%ﬁ7ENP%%%
PIC 2.

Table 4: f§i ff] Prometheus #4715 S ERBEVEAL, S5 DME S FIE PR HE R ZEFR R . Con-
carCramvs J2iRIBIRIR (Low). fefEfE M AbRE .

‘ ENTB.pIC ‘ POPB-PPIC ‘ POPB-CFPIC ‘ ASKHPIC ‘ ELISPIC ‘ EXPQAPIC ‘ FACTSPIC ‘ XSUMPIC ‘ Avg.

ConcaTCLAIMS (LOW) 2.26 + 10 2.77 + 14 231+ 12| 221 +.11]1.97+ 11 1.76 + .00 1.71 + 10 1.06 + 02| 2.01

Lrama 3.1 8B INsT. 4.22 5 s 4.44 & os 2.01 £ 12| 4.07+.06| 4.14 + 06 411+ 06| 3.71x.07| 3.28+.0s|3.75

Ours: PIC-LM — from LrAama 3.1 8B INsT.

PIC-LMgFr Oniy 3.79 00| 4.10 £ .04 3.69+.07] 3.99+.04]4.01 00| 3.93+.05] 3.87+.06] 3.57+.s]3.87

PIC-LM 3.84 £0a| 418+ .04 379 07| 421 +.04|4.09x 04| 403104 4.01+0s| 3.23+.06|3.92
7
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6 PIC -LM fy5Br i

—/"%} PIC -Bench [} 32 2R B2 B A% R AR SR, e BLSE3 5 i)
YA ST PEE: (1) AR E, (2) TR A AE ) 22 i ] 1
WAL ] (Blan, JTSsARAEss) . ATl iR PIC -LM 7E2 2 A G0 H
i K AL S5 W SR SE i/ 1 JA Il ity B vE S 5 S b T 2 T 22 8. B oG, o
gL (RAG), PIC -LM REAE MAGZ R LR SCHR RIS A, DAAE BB HERG 9 2%
%(W)oﬁﬁ7ﬁﬁi%T*ﬁEﬁ%ﬁ%ﬁ,ﬁ*~¢LMM%%%%%ﬁ%EﬁEE
MR H S FEfR R 8 PR B PIC -LM 271 TR ZAT 55 i s R e (861 ).

B, ER—AFARREZL, FA15AH N X Llama 3.1 8B Instruct #E47HE (FE 1R
() ) o FATILE PRI K/NCEE (8B) FELIHATILER : W7 LR UL (1) SHEA
PORE L, 35 Llama 3.1 8B Instruct, Tulu 3 8B, Ministral 8B Instruct 1 Hermes 3 8B, DA
(i) R SCUBGEL, R SoikiibE s . 25 —~2 CAD (T SURGNfAReg ) (951, —Fh
RIS F A, X L HBHERR LM ) SE 08 AR SRR A B R SO T AT —FR
& AT Llama 3.1 8B Instruct. £ 42 SelfCite 8B [[14] , —/EAGJEEM LM, G4 K
WA LR sOEME (851H) fma, - L R e s B BRI 2. BT
BT TR A EEME R, FIE S 2 sl Bk g | AR g .

FERZIE SR AL (RAG) H, B A BN ORI R B SNROSOA . DA SR S A A il
IAFTE RN, AR BN LN SO E A N ERRAR eI, B IE A S BT
X, EEREIEIE A BN R B R 3. 15 PIC -Bench Jifil ™ Mk A SN A], A
RENW BN SCTRE S HA . AHICEME (5 EL . PIC -LM REF ) SR SLBI? ]
15 ASQA Bl rp b ATl L, AR (U gh 948 DRI ERT . 12 ASQA i, &[] ABTHR
R, T8 RRARIN RSO (B, “1830 4FkEmgia#E L ifEr” 2
BN, HFAEZ N IERESE).

WA Gaoetal. 23] , FATHAE 7 EM (MERRVCRCA A1), HoAr R A& SCHERE 7T RS 2R 21 1Y
BB, IRFH N AL PRA, MR LR 30 JATRE T R R
F%@ﬁﬁ,%&*4&%@@%@%£Ti*%@@@#4E%%%%#$%ﬁﬁﬁﬁo

Table § 77 T RAG 75 ASQA L4, [4 Mistral 8B Inst. 4, Fify 5T 1 F Uiy is B #pil
T TS (309 %EM). Jt4h, PIC -LM 7ERTFBR UG 7401 ER 4T
TERRERS R, A5 61.5 % EM (22.1), MEZ R, CAD fENH 3R E T SRR
1844 56.2 % EM (#2.1),

Table 5: RAG 7EARIE (948 /MFEAR) A1l oracle (885 MFAS) BLAR ASQA TERE, it A-F
¥J EM £ 95 % HZEEFEXE . mAHPARKRER.

Setting Standard EM Oracle EM
No ConNTexT (Low) 30.9+2.2 N/A
Lrama 3.1 8B INsT. 52.5 +2.1 56.2 £ 2.0
TuLu 3 8B 42.7 +2.0 45.6 2.0
MiNISTRAL 8B INST. 31.8+1.7 34.0+18
HerMeEs 3 8B 52.8 £2.0 56.4 + 2.0
CAD (on LLama 3.1 8B InsT.)  56.2 121 60.1 £2.0
SELFCITE 8B 52.2+2.1 52.5 £2.1
PIC-LM 8B 61.5+21 65.9 120

6.1 [IIRAEUESTIE

PIC -LM AR R S bR SN s WA DL TSI A, 32 B 8ECIRE [1L7) A —BofoR
FE LY, 108] fyJE %, FA A T PIC -LM e [ 2l A iR 55k 75 B 4 A 28 48 H B0 e
ZATLSSHYELSEME, MICTHRHOB RIS (B0, RAG S8R TH ). %A EM M TiXeE—4
Wi, Rl LMs Gl ey T H AR S T RE (20, 541, FRHEAE ST T (29] o i
FHIXFAI TR, FATTAT LA R F 3R] IR AR 4I 58 (13, B2, (17, 401 45 M@ TH .«

SEATAE $ILL2.1| R T RAG S5 B 145k .
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HE—AATEY, IM: (1) AR ANFREIAL; (2) Bk E Rk i e Sk st (3)
1 B — S RAEFAI SRR IR TR A B R s, AR — M CEE A (4)
B AT st i 1) C SR UE A AL Bl & 1 52

BATEPIN B LA S LIRERATW AR, H5E, R Dhuliawala et al. [17] , FAIPPALE—
AN ARSI RS, Ak “Name some { occupation } s born in { location } ",
FATVFH - 75 R BE R AR5 S S mf B, H b 2O W o o — A T BRE O S B, OF
HAFAFIARE ] Google R IEATH LN (08, 113] . Hk, FA1HE QAMParl [2] F-#EFTIF
i, X —PERTEAT R _E AT RO R BT 4 (Flan: “Wi4-54G Pauline Baynes f
HE?”) . $%HR Gaoetal [23] , FRATHE QAMParl 4K, H % @k fil @k, Hrp
k=5 2T A BRI E R RS R0 XXMM, FATME ] Llama 3.3 70B
Instruct /EA20 88 1-3 B S AAL, FRAT AR I R 08 K DA THER 9 AR B B 3Rk . HE2P5R 4,
AR IR, AR A KB R, FRATTAT ARk PIC -LM AR R A EL 2k 7 s

Table [ /5 7K LGSR . TEHAEMATS , PIC-LM EI T4 8B K2k, kot
§ K Llama 3.3 70B 54, iiEH T 547 PIC f9RCE. 76 QAMParl |-, Fifi#ift kit
LRAE Fy @5 ST RIAAML,, MEMEA R K2R (Hermes 3 8B 7£ 9.9 % Wik, Ministral
8B 7E 27.2 % W), % @5 (Ministral 8B 7E 14.0 B} 2k, Llama 3.3 70B 1 26.8 % K}
F4E5) . PIC -LM 8B YRS I 0% 2 7] @5 BUiS 1 e T, fiefk Fy @5 o 22.6.

Table 6: FF BIRTHPLACE Fll QAMPARI /155 F SR IL (4595 % 5[5 CI) . No CoNTEXT ¥
BRI B E A R

BIRTHPLACE QAMPARI
Setting Factual Prec. Prec. Rec.@5 F; @5
No ConTtexT (Low) 194126 6.1+09 99+14 6.5x00
Lrama 3.1 8B INsT. 65.9+45 11.6+1.2 21.4+20 13.5+1.3
TurLu 3 8B 80.3+40 16.8+15 25.5+22 184 +15
MINISTRAL 8B 83.7+41 272126 14.0+16 15.3+15
HerwMmEs 3 8B 534 +a.2 99+11 20.3+21 12.1+1.2
CAD (on LLama 3.1 8BINsT.) 63.6+54 15.7+1.7 23.8+24 175118
SELFCITE 8B 69.4+45 17.7+15 23.3+21 18.6+16
Lrama 3.3 70B INsT. 84.7+40 142113 26.8+22 16.7+1.4
PIC-LM 8B 86.0 40 255121 25.6+22 22.6+19
S AT S FL RIS 38 UM DR IR A 9250 2

SCEFGAA—E S HER Y SCA . Sl KA E AR AR S MISMELISE £, 4
e HARA S PR A PRI . IR NHEL BT IE BTSSR i, 9 Ledih
SR SR T R A X AR

PIC -Bench il i W7 & 7 AR PGS SOAS AR RO G INTEZD S, X R 1E ALY KT AMELIERT K
SCAS P EERE_EEATRY (69, 08, 113] o FENTELISEEAMET , RoSE [58] 5 AL 1~ A2 5
TCPUMNAY L AR T B 4574l . FaithBval [70] $H0 R E P THAE, THANIZE TR
FIKSCAAL S5 . HIATH TAER AR /2 FACTS Grounding [B6] , FRATIFHAENFMESS
20 A PIC -Bench. A THYPEAS AR T i 2 7 7P LLM Y4 R dEA AL B B AR, TR
SR SE . A, PIC il id BRI B 52 B PIC B R T A A A 5 2
B B R SUBRARE R, WA RN oo S, AT 5 B AR

BREIPA, UETAVEZ il S R iE m AL SR 55 ). PIC -LM 8 T —F L SR
FRET, FUT R B SEET ik (B3, 56, [106] , X LET5 A AET APLAY B 3hith T 2R
g b s 169, 113] o M T, PIC -LM A 1 —Fh BB AR G 1 R {5, HAx
K& NAEM L]0 . JLIBE ST oAty 20k ste B R SCiant:, o il (121] . fRisis
o [05] i AR S SRS E N BT (59, 49, 761 o PIC -LM H-35A7 2 e I 3 S5 bk
gy, EAERFEITHG R R 4T

PUE A R  TEERU R B P S L AR AR SO R A B U i 0 2 Y
KUEG N AEATAR B A, SUTRERREE (BDEEAST IR SCRAAR AT ) A [ (Hds

AN RS B W EE 2 5 1) AR AR, PARTIB I A SE A AT B A
I SRS PIC JERITF AR AN, Hich G IUHARE, SRR B sl ik
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5eBH) PIC BLE NI, HEEEEHA AR, SRR A8 it g, A
rE RS .

e By k. BRI R TR EIE A EAME S B T R Gl
10 24 ) SR A AT AR A AR S I B AT A e ARSI BE Sy (78, M) o X —HEPERS I A
A4 (LMs) S2AERFS, PR AT A 8 B2 e ol SO0 AR 80 A A 2 ) 4
il [120] o BUan, XA AT 55 i) G MO, A AR B SRk i . 5005 |
TR A ) 2 AL AR ) SR IR (42, B8] RIFAE MG . WA A ARAT 55 5 E (947
N SRR R R (1170 .

SR, H5 4 MORD Bk SR S PR B Skt (71, 80, 1 o9, il ba)
T B R AL 2T R SRR 5 182 TR N B 0 B i AT R, TS 2 HORRR SR A 0 ok fik
KANE. BIRFE WA R T LS (B iR 1y, (BB T BRI BOMIvE . (A A
R, i e AT REHAEDARENG 2. BilAN, Goyal et al. [27] KBNS Bt S i B ik
PHL IS5 S A BN SCROBBE Ty . MTTANIIE B, FERR - BORITIN, JE bR SCHis
R R A T AR . AT SRS 13X 11 8 B R Bl i) - 3 a0 75 ™
FEAF A A IR TR X BEATROR], PIC -LM LREE 13 KAy B SChE . g4, DPO FIRH X i) fi
UFAC SRR TE BSR4 XA T, BOR TR B RO BT RIS B A P RE 2R

7 WHg

PR LM AR TR PSR ARG AT SR, M A S Bl E (23,57
B KU I EOE . VEEFIEE TR A (19, 52, 510 « 7EiX T LA, FRA42H T PIC HEZE, DL
BFZEEE AT B R WA 2 K SeARZE B (5 B ik . JRem o somkr = A i s R4
AN B E B B i R . — PR BE I G R ARETR DA skl e 2 01

PIC J Ay R ALy i Ab . 5, PIC Sl i e JH BRIy b SO0 e die e Al B2 1
SROMR, BT AT XABO T RERHE ] B F B R 5y 5 AL e AT
FRRENE : p T A 2R U B AL AR A S [ R A, 2 BB PR B OR3R , 1 T DA
R AT A IR 2 A AR, TR IE A AT R, PIC J§ T —2K a8, X
RSO T LM A ok i W XERY , HiE T3l el B 3 3B r ik 2 fa 5. (541 .

AR I FE ] HE 2 TR AT 5 S ) 25 45 LB Bt B PIC A70, X ml DA 45 4 e 51
W2E oI P (R4 . BAaAEAS Y SO EEHE [96] SRR ALY & st A i 12, 63, [L18] S5k
B —RMBRIIEE, 215 PIC -LM [ PU#E Y A AP Rl BN, Fad e B
SCARFIZEAL AR Z [V . FoAT 100 1 R PIC B SE I . BIIESE sk, X vl bAY™
JEBIEE A B FBCE, BN T A (021 8Z-LLM tiME [22] .

8 JaltE
e

— B RO AR T P ERAE R AR e TR SR H SR 5E . T P AR
%ﬁ%ﬂi&ﬁ%%ﬁﬁ$%ﬁ%ﬁ%ﬁ%ﬂ,ﬁ%~4m%j%,ﬂ%%%ﬁm?%ﬁ
Wi

PIC -Bench Wi fin 7 ™4 i A fBeise——BIan, i AR BRIV IZ R 450 Ry, FF H5 1K
AR R N AR oE B, AR AL HE SCRIFRYIRE T, 1 S AICIR 58 4 iH R N TE
LIS HEN . WAL, AR T RBIFTTE, W] PIC 7R H R AR op A4 o 35 Sc e
Horb BN SCRAEFSEAREL, Bk st . RUEHMSI S MEA R, PIC -LM Sos oA
BAL R GE AR AR T o

ST ok BRI A3 R VAR RN A BOREAS BT T R B TRD R RSAS , FRATT G P A A Bk AR A
IN (BEAFEAR DT 250 A ) o POFERX 4002 3 7 FRATT 0 R BB 5 K e g s e
kR A 24 [69, 56, 98, 106] « 52w TAEAIRE, FRATHAE S BEEGE E T &L
ggéﬁ,ﬁﬁx%ﬁgﬁoﬂﬁMWWdﬂBﬂ,ﬁmx%ﬁziﬁﬁ‘%%ﬁﬁﬁ@%
B, FATIEA M TR T IE SN A sk fatn, Bk, PIC 1Y /2 GPT-40 mini,
T B 7 PEAL i F A Mistral 8x7B 43 Ifii 5 1 Prometheus. 5 OpenAl [ AR ) GPT-40
FHEE, GPT-4o mini W] GE< fy T 7E A IR FE B a6 1E 25 B8 A i B e SRR T il F Am 1 o TR AE
Prometheus B35 5 N TAPALA SCME R 47, E0] BB TCHEAEES 4TI (T 5 R A Rz Ak (B4, 73] .
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ELIS (iEs B IHERT S —RERERE) thok £l Reddit i1 B o ot sy i 2
W, S PR S A  ETRRE . FV TR (D8] A RSk
AskHistorians iy Reddit i6:37: B i) i st WA Y A EL 4T 10 Ao S5 B A I 25 41
W FAVH T F 98] f9— 7 TREAdE.

ExpertQA i % SRR ER) K 25 RHALI, 3% 32 40U TG B ERY
95 [64] . FACTS Grounding &M SUARFENE, 1) F-IA i o BEZHAE A SR A T I
FEI 32K MRS ORI PO RE ) 136] -

XSUM MRS, 9% [ BBC HOBINSCas (74] . SIn At 50/ 44
Wi AR, A TR, B I o — s %, IRk
DU 4 fF AT 2RI IR TILA , T4 20 3 25 1.7
FEBIIRONBUT (1, SRR SORAA SO (R 5T i, Aok A Reddit £
%), BB T—SEEE RO IR RALEE, SR Prometheus J4h 85 T 4 fOREAS.

9.2  PIC iPAhan i

PIC HVP A = ANHRSY s PRSI, FERIR R v
FRATR 1 th Song et al. (98] 51 AR FIEBAIBAERSF . AT FIAL, FA T4 GPT-40 mini
B R R R, FER AN E R (B, A T LB 4 Tk R0
DAB PRI T3 B (B, eI A ) . T B IR A A5 K,
ERAERUE B2
AT, F&A 2% GPT-4o mini IR G LTSO8, H4MIm MR
%7 —: supported 5 unsupported . — NI AT DA — s 1R SOk, 5
Song et al (8] R, 1A IR AR S BRIERTIRIE, 10 H 24P
SLaIE=N
FRA1% &4} PIC W B HOREREFIZ: PIC BB Fy Bk 1o Fy @K) . X /ME AR K
Wei et al. [[113] 1 Song et al. [98] 7151, FAPRFFE R B R .
B AR T— LI C | DAR—ERRIOIRL y o 4 S(y) JS RS IIEcR, N (y)
AR y R SRR I SRR, TTOATHEEA R S IORE N Prec(y) = 55y » X
RS PIC B 0 AR«

®reddit.com/r/explainlikeimfive
"reddit.com/r/AskHistorians
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reddit.com/r/explainlikeimfive
reddit.com/r/AskHistorians

TESERERY PIC WE R, A EIE 1 @K, T34 sl /) “SCRpE” 5 C il
B UEFE A R

Wei et al. [[L13] ¥ 53 = s2 o 422 HAT PR, OATER ZHUE DL, A ATRESE i —
AR R RE KRR, XL KB A A e AR B ] W . AT
MESMEK , B0 A ISR KRR, BRI KA SRR,

X PIC IS B B FRf S0k R WA R B HER AL & T C IR IR, TR
ORISR R . A, BT E K = |C] . 4 |Cy| WEE C P fEET y
M SRR . AU, v ISRSE R @K 2 Ri(y) = min(1% 1) .

Iy @K 456G TR M @K, 1T FiR:

2-Prec(y)- Rk (y) .
@K = {P(mmff(y) if S(y) > 0,
=0.

0, if S(y)

9.2.1 PIC -JEHEVERG KA

PIC JPAA O T— N RALEF Y (LLM) APL, 3% API 5454 token YO BT T 75 W] B HORI 46
LB . BSRIPRT 2R, BIanfe U AR (R o SRR PR E— >l
SE AP R A TIRAIE) DABCH AR i R SO BE . IRAEFRAI 4%, 1] GPT-4o
mini ffy LLM 3= F7£ PIC -Bench EXt—~JFji LM dEAT5e B £ 2% T 87 3600, K
INARAE A AR TR T 2 AR -

2 ) F A B Il T BE DY M A VI B SRR LM, S22 ] & 1 AT il LM et

P RIS IE (98] . AL, B APt E S T LLM PP &—E i T AR R 101

ﬁ%ﬁ?ﬁﬁﬁ?%,%M?hwﬁdﬂBﬂo%ﬁ,ﬁﬁﬁ%ﬁﬁ$@ﬁﬁﬁﬂ%ﬁﬁﬁ
[yl

9.2.2 PIC -Bench V4% nf 24k .

AT EARGETRE R, FRATE LS [ AR EE 1000 RAGTHH 9 95 % EAF XA ( Table E )o TE
REBocad, BEXENEEMANERA, EHAE 2-4 0 mi AN, XEEATR) PIC i
PRPEREAAR B N RGO RER .. T LAEEHE, BEXEJIHES (fli, GPT4o,
EntityB.: 91.9, 93.35), Sl Ed8An—aik .

HZ T, TEEHPRRIEAG B ARAES H (BI4, Caube 35 , PopB. (CF):5.77,9.99),
LT EGER IXR], X RN L DL T (P AR S UGS A SR AR . SR, BT
MRS E A X AL AR, IESET PIC A AT RASRHEXT PIC PERERYRE I AN AT (5 RO fh T

N T TRV AT R AL LR, FA THE T RS RIMT 55 o AR R P n it . 22 &2
A~ T T PIC YNZRAITEAL Y BEA R A P T O3 7R . FERIP S8, FATRER TARRYH
e, B R RN R E A E .

FATHH vLLM T HAL [45] XA IR . APLAGTE SRR IEA T Hud HERE . o IR ffiE R
R FRAT I S A AL GREEBCA 0) FIEZ ARG BON 1.2 AT AR, PUATERARILEE T,
A B ENE (29, A7) « X 32B ERIRIR SrAMEAD S G EURE TR EE R .
DI, FRATBERHER I et BN BB, FF BT 0.6, top-p 2y 0.85. top-k 2y
20, min-p 2 0. FFAERETIN 1.5 MIE RGN 1.2, FATEPPAE AT 245 A 1 S8 2% o

9.3 IFEAEZRAR

FRA17E Table | (Se%eitt®) 1 Table [l (FBAFBLE) IR T RF T HbHEHEMERY D REALE AL,
th T U0 RS TR U1 25 DA SR A AW A KA 006 & ORI T i,
KRB REARO] AT, o T 2, RATREE e,

£ 32B JPALE R, ADREAOR BIE BT I 0L MRS B RE T, X AR i T b
AR A R, X SETE SRR YN R OB AP R X TR, DRRAOR BE A
By Foe#E PIC , (HAHIE R PIC o fE5e#E PIC B E A, DREARSR R —E0MdR = 1 P B2k
9-F-33 PIC 1350 X R SAE M DA i s I A REAS S B AR T 58 A0 1120
JE, XEMRGIATRE S BOE S RAE R . MR 3, #50 PIC AR A BT H AR
IR TC RN o DREATRBI, JCHIR AR EAN ]S T R AW 5 74, WHERSIAEZS
AT, B A AR UM 75 55 A A 2
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Table 8: ¢ PIC -Bench |5 B3 {145 FIBLAL ) 95 % BAFIX[H] (CI). XFTAERBIE, KA
FEAPPAESE A I AR 1000 MFEAS . PR HERIE SR8 (1] + 3R ) 7E 8 M B4t
A O T AT PPA o

| EntityB. |PopB.(Para)| PopB.(CF)| AskHist. | ELI5 | ExpertQA | FACTS | XSUM |
Open-weight LMs (8B)
Lrama 3.1 8B INsT. |72.72,76.09| 81.48,85.39]20.20, 27.09|79.05, 84.33 | 74.20, 80.96 | 69.64, 77.41 | 65.49, 74.35|72.48, 81.73

Turu 3 8B 78.41,80.80| 86.07, 89.45|47.23,55.26|77.98, 82.43 | 78.99, 84.42 | 77.26, 83.85 | 71.44,79.00 | 72.61, 81.43
MinistrAL 8B Inst. |77.37,80.03 | 87.32,90.66|59.72, 67.42 | 73.58, 79.81 | 74.80, 81.29 | 73.23, 81.72 | 70.33, 80.37 | 78.56, 86.54
HerwmEs 3 8B 73.35,76.4| 82.59,87.09|39.81, 48.96|69.82, 75.86|72.76,79.03 | 69.66, 78.4 | 69.63, 78.39 | 77.58, 84.87
Open-weight LMs (32B)

Qwen 3 32BF 71.22,76.97| 85.24,90.78 |43.19, 53.38 | 74.17, 80.58 | 62.96, 72.39 | 58.51, 69.07 | 59.84, 69.22 | 74.29, 82.42
QwQ 32Bf 85.63,87.75| 86.13,89.04 | 60.90, 67.40 | 77.33, 81.82 | 77.70, 82.57 | 77.61, 83.82 | 66.80, 74.07 | 84.14, 89.70

RI DrstiLe 32B7 81.06, 83.55| 85.62,89.13 |54.78, 62.83 | 78.80, 83.48 | 79.04, 85.00 | 76.25, 83.64 | 65.92, 75.89 | 74.97, 84.01
Open-weight LMs (70B)
Lrama 3.3 70B Insr. | 88.12, 89.89 | 92.47,94.46|41.51,49.47 | 89.94, 92.34 | 88.59, 91.83 | 82.41, 88.75 | 75.01, 83.38 | 62.39, 75.25

Turu 3 70B 83.74,85.96| 87.68,90.54 | 48.48, 56.05 | 81.56, 85.68 | 80.08, 84.93 | 68.98, 77.43 | 42.33,49.61 | 82.35, 88.45
HerwMeEs 3 70B 79.96, 82.91 | 87.65,91.34|53.29,59.89 | 78.77, 84.10| 76.69, 82.55 | 76.20, 83.18 | 74.06, 81.91 | 83.39, 90.16
Proprietary LMs

CLAUDE 3.5 86.08,91.23| 91.35,94.10| 5.77,9.99|79.37, 87.68 | 81.69, 89.62 | 57.19, 70.45 | 76.10, 87.20 | 86.91, 93.43
GPT-4o 91.90,93.35| 92.08,94.47|74.21,79.15|95.27, 96.97 | 92.98, 96.32 | 87.16, 92.82 | 89.58, 94.58 | 89.92, 95.41
Ours: PIC-LM

PIC-LMsgt Oniy 85.75,87.71| 85.34,88.88|69.17, 74.42 | 84.38, 88.78 | 79.16, 85.20 | 73.14, 81.38 | 75.98, 85.83 | 92.27, 95.56
PIC.LM 93.56,94.65| 95.12,96.79|78.35, 83.07 | 94.05, 95.99 | 92.57, 95.45 | 81.94, 89.38 | 41.75, 49.23 | 95.50, 97.73

Table 9: PEHFEAYEELAYFEAS PIC -Bench 455 (SE¥EIE) . 480Rtaddh F1 o 5658 Fy i9LLAI
(Perf.) FIPIFEARA PRI AR R . 0T ErA bR, R s

ENTBPIC POPB-PPIC POPB-CFPIC ASKHPIC ELISPIC EXPQAPIC AVg.
Fy Perf.| Fy Perf.| F Perf.| Fy Perf.| Fy Perf.| F; Perf.| F; Perf.
Open-weight LMs (8B) + 2-shot

Lrama 3.1 8B InsT. | 724 1.1[89.8 153222 0.0(80.2 1.3(80.0 11.6|77.1 11.8{703 6.9
TuLu 3 8B 78.1 221917 10.8|61.4 09825 13(84.0 13.0{78.3 11.8/79.3 6.7
MinisTRAL 8B INsT. | 76.5 1.1[83.4 16.2|73.4 09823 44(79.5 123(80.6 15.1(80.9 84

Open-weight reasoning LMs (32B) + 2-shot

Qwen 3 32B 464 22333 0(1.41 0]8.24 0(234 07163 0.7|165 0.6
QwQ 32B 76.6 44|584 8.1|28.1 09476 38(473 69(395 7.2(496 52
R1 DrstiLL 32B 857 3.8|573 135|422 091399 113|544 69451 118|541 64

Proprietary LMs + 2-shot

CLAUDE 3.5 924 109|944 279|254 09944 26.0(92.8 43.2/90.2 44.7|81.6 25.6
GPT-40 91.1 6.0|947 30.6|79.5 3.6/954 41.1|93.7 49.3|91.5 52.0|91.0 30.4
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Table 10: 2-shot PIC i iz

R (R BEED) FIRTPT R . FRAR DR B

(Prec.),

ai»

FRGHRPERI LB (Perf.) FUXPINEIRAFIIME (FhF) o SAEEE RS, XT?F)?%

R, BUEBR BT

FACTSpic
Prec. Perf.

XSUMpic
Prec. Perf.

Avg
Prec.

Avg
Perf.

Open-weight LMs (8B) + 2-shot

LramA 3.1 8B INsT.
TuLu 3 8B
MinNisTRAL 8B INST.

66.6 14.0
68.8 53
72.6 21.3

70.4 48.0
594 395
75.7 60.0

68.5
64.1
74.1

31.0
22.4
40.7

Open-weight reasoning LMs (32B) + 2-shot

QwenN 3 32B 63.3 253| 59 1.5
QwQ 32B 737 12| 755 50
R1 DistiLL 32B 78.1 22.6| 41.6 27

2-shot

86.4 49.3
87.3 46.7

34.6
74.6
59.9

13.4
31.0
24.8

Proprietary LMs +

89.6 73.0
91.0 81.0

CLAUDE 3.5
GPT-40

88.0
89.1

61.2
63.8

9.4 JAAEBLX R

e PR A o A T I ) A A BR (112] , W H R sARIE, 3R
TR BUAE PR R e A R 2wt T ) B B IR [102] a"kﬂ]f PIC -Bench |- fifi fi] 32B
IR (Qwen 3 32B, QwQ 32B, RI Distill 32B) JEATHEHGRAORN . LY
BT, FRATRAS 0.7 HIIE . 0.8 1 top-p. 20 EI’J tOp k. 019 min-p. 1.5 1+ IAEPL
=i, PAK 1.2 EE AR [102] .

biiBul Table , AT BRI LI 45, SR R 8w T PIC fybERe. (EHAEE
Mg, & A5EEn PIC RSN B P Z45, 1l XSUMpic @ME——PRERA K3
LSS %7)‘1'}3%1_*51’1? FeAi 1B BB BT A B T PIC——— 32 BRAY 3 5L 12
%5? %ﬁ;ﬁlﬁ?&ﬁﬂ’]ﬁ@ﬂ s iiE e, giftk, HEARS TR EMRR SR, A
WD 2

Table 11: ¥£ PIC -Bench |- [V 32B #3055 A8 AR 8 H BRI ER (T=8H
B, NT = K5 H E4E).
ENTBPIC POPB-PPIC POPB-CFPIC ASKHP[C ELISPIC EXPQAPIC FACTSPIC XSUMPIC
Fy Perf.| Fy Perf.| Fy  Perf.| Fy Perf.| F; Perf.| Fy Perf.|Prec. Perf.|Prec. Perf.
Open-weight LMs (32B)
Qwen 3 32B (T) 74.1 277|882 189|482 09775 7.0|677 69636 72| 645 17.3| 78.5 46.0
Qwen332B (NT) [34.6 0.0[604 09272 0.0|41.8 19432 48|31.7 4.0]| 384 28.0| 84.3 64.5
QwQ 32B (T) 86.7 1.6|87.6 2.7|64.1 1.8/79.6 3.8/80.0 69809 125|703 12.7| 869 58.5
QwQ 32B (NT) 625 0.6(748 3.6(265 0.0|73.2 32|71.0 27695 40| 685 53| 81.5 60.0
R1-Qwen-32B (T) [82.3 1.1[87.5 9.0|58.8 0.9|81.1 44822 103(80.0 13.2| 786 6.5| 71.1 26.7
RI-Qwen-32B NT) [ 719  1.6(86.0 7.2|41.0 0.0|77.1 19|73.7 0.7(764 6.6| 73.6 8.0| 87.3 17.5
9.5 WAL hi

TR PIC 45T 45 H B4 4101 Table 1 . Table[13 | Table[14 . Table[13 . Table[ld . Table
. Table [1§ f7R

J TGS PIC X —H R 2 5 (5% 0, FRAT1HE PIC -Bench bizf7 T Llama 3 #7342 51 (1) 11
ASARFR/N (1B, 3B, 8B, 70B. 405B), Fig. B /n T4 . FATWESEHR PIC %
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Table 12: EnTITYB10spic 75 .

Instruction
Generate a factual biography about Donald Featherstone.

Context Claims

o FEONEE - SRERMNEM AT 1936 4 1 H 25 H.

o JF - SRPHNEMS AT 2001 RN O KELS ERERT .

o JF - SREHNEAEAM SR T 57 REELARLY .,
e 1958 AEARIAAT -
ML K B AE 1958 4F Bl
o JH - e BEE AT Union Products 153k, HEIMb7E 2000 4FiRIA.
SEARE K FL L H IR 5 [ 45 b
SR} BN i T PR 2 A5 S B 2 !
* Don Featherstone 7£ 5 %15 ZE M AAMA K o
o F - SRR DS SN R AR
o JE - SREHNET 1936 4 AR T ZEMN AT -
* 2010 4%, Cado Products 3K T #5 6 k Z1 S iR BHRELE
* Donald Featherstone j&—{; 5 E 2. KK .
o JENEE - BREHHE T 2015 4F 6 H 22 H A&l
s —FALATIKTRE - PeBnm k2 S ELE .
o XKML TR GG IR 088 T — AL TAER 1) 22 F] Cado Products.
o JEYNEE - BREEHTE T 1957 SEAIE MR ZLS T .
o - SRR AL — AR iR Y ., HE] 2001 4,
e {F 2006 4 11 A, Union Products 3[4 T .
o BRLKEU S BN A AD EAR TR T3
* 2006 4F 11 H, KFVSHEFIET .
o B . HEHHETE Union Products, Inc. %] T #83d 750 FR R W
* Don Featherstone [H i 5} {4 i 25 1 .
e Cado Products 2\ Fl4kSEA: Pof 6 kB
o J - PREHTET 1996 I IRIARIR A A B S
* 1996 4F-, Don Featherstone PR HAI AL K ZL S 1M AT A DUR Z AR .
o JF - SRPBNET 2015 4F 6 A 22 H&AH.
* 2010 4E, Cado Products 43K T 45 €4 K 2N SR BRAL o
o FEYNEE - TR NBE AT A T LAERANE TR AL AR .
* 1957 4E¥E\VJ5, Don Featherstone 3545 7 —44 >4 Union Products, Inc. #¢i1 =4E5400 TAE.
* Don Featherstone Jift 2 /%) i P44~ VE i & — AN WK 22 1 Lo R — A G M 55 % .
+ Don Featherstone FERI/ERZT 4k ZL S, AT National Geographic H1 &k Z1 5 i B8 Fr .
o - R TOVE RS S K BN S SR AR A E AL
+ 1987 4F, JFEYAME - P BEWHEAE SRR S B R AR YERL E 2T T A4
o BHRAEA R BT RTR A B (6 ) K B S I BRG]
« 1957 4, B - SREHEREORRER— Rk RS .
o JF - SRBHNET 1957 A THIHME AR IR SRR
o FF - RHTE AW AR T9 5
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Table 13: PopBi10s-Ppic il PopB1os-CFpic 7R

Instruction
Generate a biography on { entity } , the author who wrote War and Peace , Anna Karenina .

Context Claims (Parametric Entity: Leo Tolstoy)
o KEEFSFIEY BRI - ORI ZRPOL A T i — D E R
o KRS SFIPEY 2T /N
o KEEFSHEY IR T SO T R 2 R
o NI S ST — SR U T
o KEEFSFTY BYRIIILE T { S ) AR SCERA R .
o QL - RAVEIRY R Z . W RS R R/
o CZEH - RAVEIRY JUE THIK - FLARIT AL SCE B A .
Q2 - RIVEHY BIFk—h2: “SERMEERRMMN, AR RESA KA.
LR - RIVEIRIIT KR AR A 4
o CLYR - RIVEERY BFFR AR T AR - FEIR R AR 5 kG .
o CZEHE - ROVEHRY Rt Bt S B /M.
o CZHE - RAVEHRY FEAX PR ST S R SR .
Context Claims (Counterfactual Entity: James Clerk Maxwell)
o KSR BHBCR S - sehive - e R PO AE R A E R
© KERESAEY REE.
Ko ERER IR D i £ X et I g R SN RN
N IR SR R4S T B .
o K- SHPEY B RIIILE T { entity } VERSCFRABIREE .
o CLHE - ROVEHRY R—AERNTZN . RS LI NE
o QLR - REVEHEY JUE TR - SR - i AR SR B P R
o CEHE - RYVEHR IFLR “SERM RN AR EESA AT
o KR - RAVERY WITF)EBCh 2.
o CZEH - RAVEIRY WITRTEARSE T A - weAive - el R AR — P .
o KR - RAVETRY J2— AR Y Wit S EALS R /NGL
o QL - RAVEMRY RXFE AL IR RIS THE

U ) U AR PEREII 2R, [y AE 70B INRBIIE(E, X RAISEHEAY PIC fEJ H A FEAZ K/ B
P MR, i) PIC PRREREF BN Hs 4, o 3B 2 8B Z [HH K a K

9.6 W% PIC -Bench PH#.

Fig. W GR 7 52% PIC 3Lk kS Hi B 5 73 [ 52408 . 3A1 11585 GPT-40 Fil Claude 3.5 ¥EJiTAT
55 PR B TR 2N — SRS B BE AN A [ 23, IR A BT S AN PR, A [
8% (XFE EnTityBrospie FIEHHE , X2 — P37 2 50 AN HHFIAT55 ) . PopBios-CFpic
AP SS, TEIrA E NS RA.

Fig. B %75 7 Wi PIC 4145t S RIR RO PS040 7 . A S 38R BEE RS Llama 3.1
8B Instruct 25 MiFANY), FERR ExTiTyBiospic £ FACTSpic PASMI A AE: 55 Hh 2B B 7= BH EH
BiR% . EHESERERBRRLOIA SRS,

10 PIC -LM JIZ5EiETS

T A ER AT NG E RS, FATTE A DA R R 4 2 5 A RO B £ No
Robots [86] . FLAN [[111] , PA B AT 45 E By U8 - seiiki& 104 i [69] « FACTS Grounding [36]
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Table 14: AskHistoriaNspic 75

Instruction

Answer the following question: I’ ve seen Japanese artwork from the Edo era and before depicting
Tigers. Did tigers ever inhabit the islands of Japan? If not, how might a Japanese person encounter a
tiger before the Meiji era?

Context Claims

o EFEMARNGEALE H A K B0 .

o HA NG 59 E W SR A E T 2IBMTEL .

o HANGED S PP S AR S T2 R RIER L.
o FERESCY, ERe T ARz —.

o TEHESCA, RN R Z —HIEEY Z —.
s TEHERAET, BRAETT .

s TEPERAET, BIRAEKK.

s TEPEYSAERFR T, BRAESEICR.

s TEPEPRAET XF, AEEKTT

s FEHERAERER T, RAFRE K.

o JREM T «ZEN A OSOR R .

T ESC, o SRR,

o TERESC, e SRERGERE A K.

o TERESCEH, EIRERAEE AR T

o TEHESCH, BRI HE.

o RAEATC LI, HABMPER 72 TR
» BIRRAER SGE H AN ER TR —.
o HARR ST AR b5 IR A -

o TEHAS, SOk A GG EBUE MR A0 -

SCAAE H ARG AW K BN AR AN A0 -

HAR SRS | 3R BRI (FABHIE) 4528,

s FEHA, BIRGAE FH T AU .

s TEHA, ZBRUE SR HAE T & .

o CREFALY 2.

o rP ] RURS B4 7K SR 2 AR BEE AT R H AN

o PRSREERE KRS K SR i R T H AR

o CRFEIALEY F& T EIRIEH AR LRI PRIZAE R
o HPE KK SR AR B R H A ZARF S PR RAE R L
o FRFHLE 16 MM OTT T XIS AR .

o TEVLPIAR,  HARZARFAER 28 PR TR rp [ R BB A
© BIRNOEAR HARA T3 .

o ERTEHAZARF A A5 T HEAEH .

o PRGN H A ZARF AR .
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Table 15: ELISpic 7~

Instruction

How come horses were so common all over the world in the past?

I recently watched a documentary about a brief history of each continent when I noticed horses were
really common everywhere for an example Genghis Khan in Asia, Saladin in Africa, natives in North
and South America and all over Europe too. I know they’ ve been brought with settlers to Australia
because it was mentioned in the documentary but what about the other continents?

Context Claims

e SE TR o

o RAWE TR, Hidid 12 R w2 WOl K .

o RATE—TTAENT, HMEMHET .

o Th2 ol WY S Fe 5 TR I I S v EE TS AR

o ILTEATCHT 4000 4E 5 3500 4R 72 A 7RI R KG9k .
o LA P AR .

o BPHIERE SRS LR R,

s HEHMEFEEE N T HEELA ST,

PRI EEOR HLE ) i e T AR A T T AR A A R e
o SR H BB H VL HE TR ATIHE 5 5 AN T sk
o TEORTESRALAY TH VLR T & AT IR A5 P AR W] B
o (RAUTEOR HUS LR S PTG R T AT IR RO R W] B
o SR H SR H DL 7 it AR A R T Bl

o U AR TN AY 5 36 2 ™ BRI L DL

o BERL T ZEARUN A FE AT P B AR T T

s REFEREWEY.

A1 CNN-DailyMail Fr[H SCAHE [04] (A 2000 DEEHLFREARTFIR ) o« ARAE 55 B0A 1R AL
HRE S, AT GPT-4o RAN— M AIMAHER S, PUFELE K- EE A4 A
5 PIC o X TFATRY PIC B:fE (FACTS FIMEICAERL) RN IIZREE, FATHRAFAEN
SREEMIM LR E B

FRATRLH PA T Bt A B A -

1. RIEFE AW E PIC KA, HATAHEATR A GIEMERREA (B, PIEES %
EE&&%EY%M@EE@#Z& (BD, $eFoi e d), e senig ol Fshil
R 5 o

2. REUEIEm R KT 128 FEAFRIREA (R E SR KA E ) .

3. MSEHE PIC FEAA I Y rp 2 B RS 36 C, R PIC FEAS 25 % 1R SCHR$2 .

4. BT SR BCE AT BEH A SE3E, FRAT R I AR I A [ 25 R b i A P G
MBS S KA, FATTTERR . BREM F, APPAS B IS S5 R Ak
HEMIZ 2[R R . AR BF AR L B AT JE 2510 S 48 H S R Fy 3iE (B
T PIC 88) S EpREAR . XITFREEA, BIEN 1.0, B r&icdmreas, &
fI1RF Fy BERTE 2 0.9,

Zat KR B s, FRATH B B 2906 52 HE ) PIC #EAAI 1501 /N840 PIC FEARZ Y, .

Fig. [{ WAL RIS T HATBAR A G IAE 55 0t . KA, R R 2 G4 T AT 25
Bl L2, A 7 69.6% o Table 19 JB/R 7 3A] SFT Al iy il 1.

10.1 fhadr Bodhas G4k

Algorithm R TR T e B AU PN . BEEERD, S TR, SRR B A
B T A pmax 5 FEEFRMW Y, FRATRIE PIC % B T AEE 7 F1 pmax {H
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Table 16: ExPERTQAp;c 7M.

Instruction
Why did art focused on naturalism and realistic notions (such as proportions and perspective) appear
mainly in Europe?

Context Claims
o AN TR B S EE R R I A S ]
o NICESGBFNRIA A LA .
o NSCFSGEENE TR AL G0 BRI B R 2R
o NICESGBFNT| KT N2 s ) R ) HR
o NICFSGBEG1 R TR A SR HERE 22 0 R4 R
s AL T EAR.
© SRBHMTER T AR
* BURSLRERHLZ AR .
o EARBEBNE TR EARBIENIRER .
o EARBEHIEIR B AR FEIRE
o EARFEAIF Ul i i O B R
o ERZENIF I E anm 1 2 LR H kL
o I FE AR ZERERETE AT A it b SE B R A AT
o ETEEARE RGN P L R G .
MBI IALIA T T @SR Filippo Brunelleschi.
RMEBIESL T EARFAE 2 i 4 25 1) 2.
RMEBIESUE T EARFAEEAE h R IR 7.
FHFRFE R AL T B AR SCERON ZAR P B
LI WA K AR HE T IS ASTE RN AR Py Hh B
o ERZEMN TAEEF2EBE R AR R0 RGP
o EARFH TAEER BRI RGEVFE -
o EARZEH) TAEGAF B RN SEE R R GE2E
o R SCERFEUN RGN T ER P AR T AR L
°§?X%E%N%Nﬁﬂ%ﬁﬁi%M¥%ﬁﬂ’%W%**&ﬂTQ%IXﬁ%%iX%

o NSCE WAL T BRI A A 5 28 SOMIBSE 32 SO Hh B
e EESE A 1 AR S SOMIBLSE 32 SOMASHERR I AR 24
EARBIGHBEALHE T AR T SO SE 3 SO SAER ZAR i B
o BRERIEH AR T B AR 32 SCRIBLSE SRS AE R EAR A i B
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Table 17: FACTSpic 71

Instruction
Isn’t the theater required to provide me with an initial set-up of tea bags in my housing if I am an actor
working under the terms of this contract?

Context Claims

A DL AEAL AR BEAL T R ARSI R AR R

BN A BT R C A — R SR AR

AN B A BT B A — SR P AT

BRI D3R A BB g — 84k T b .

T LT B T B N A A — SRR TR T

BN LR AE P R — AT

T P AE T L s — ML G

A DAL I R — T T

VAT ANBEEIVALTR - i

BEALIE R B R S R BT B I

B DAL AR Y B A5 1Sk o

BB AL P AR LR T

FEANE DU b TR LY Bl g6 — IR 4K .

FEANEE DL A TR Y e A — D UCE L B

AN R ITER R A — S LR 2l (g 2 HA T AR IE R S I HIICR )
il BE AR GBS .

Jel e R4 BB A AR«

(L DA I 2 6 i P B L

AN R AEPTAR Y SR I A L

BN R BT B S A DU AR

T PATE ST SRR DT P4

AN B ) (A B T 5 B T R S B AR

o BRI AR ALER R A — N TTERS -

o BRI DU A AR AL 7 T H .

o RN AR A — N

o RIBERAE AFIAZ 1, FEH A ERT IR iR BB A A 4K
o RIBERAE AFIAZ A, B R ER PR AR At A .
o TEH RN Z AT, BT RAET G EAL SR — R IR A UE T -
o IBER AL AR Z A, TR G B 4R B — B UG B B B -
o Jal e AR BB 2k B A A AL SR A — B B i T AR
o RIBEN AR ARIEZ 1T, TR SV B AP R iR

o IBER A ARIEZ T, REIMER] A4 EAESE AR

o JRIBE R AR DB IB RITESE DL T R i — B A

o RIBERAE AFIAZ 1, EH A EA SR — BRI IR B AR .
o JIBE R AR B3 SR 2 AT B A AR B 4 BB AR IR
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Table 18: XSUMpic 751,

Instruction
Summarize the following text, given as a list of claims, in around 20-25 words.

Context Claims

o VP2 b B SR S A R AR A X A PRy X A8 i B HE A
o TEF B4 8 AR AP X AT RE 2235 130 J7 AT B 2T

o TERIR I 3 JURTE 15 @ AR IR TP X AT BB S8 1k 130 77 N B R .
o FILCHLT 2 AT 2020 AEHTRFH 30 %o FARMRI N PRI X

o FILE B ARAR LR R 22 iy o Bl o

o MR B F2 AN E TR AR HBAY 12-15 %o AR IX

o DR B AN ph AR E A R RO R ) .

o URERPTE AR AR AR A

s UBCALEREWAE.

s PLTERMBERTCE KA.

« BICA BT Ao .

o FRESrIEIT - Aok B R L A AT RS K R ST .

o BRI - SASUL: “TRYCH EBRAL S I AR B B R RO e R R BT, (R R
FeA % MBATBAEVIL 17 ZORAR B, IR iR 4.

o BEAEIXEE AR,

o B OEAERM D T TR

o M HLEAA PR B AR 1] o

o FIHE B A R AR AR S 8] 2 2R T R X

o XOMRAEHTFE T AEA B ELE I G AT Lt e 25 B g A 1A

o BAEFIE T ERER S EIEAE (DR Congo) [H A3l 2k Xk AATHEA TRMEK A .
°§§%Eﬂﬁﬂ%&iﬁﬁﬁ,ﬁ%%iﬂ%kﬁ%&%%%%%&$2@ﬂﬁﬁloﬁﬁ%

o MRV RO ZARMCIBIIIES, RV AR A, SHALMATE L%, A
H AT TS

o (e EFNRIBCRZ BRI DT, MATRERS R B O AR 0T

o BN A DI BRAE R RE L .

o R 15 AZJEAE RFEAE SR FRIA A R .

o MREGEAE KA — TR, IS RO A o AR B AR L (AT 10 %o TETHRASUA
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Figure 3: PIC 4iji#a$.

PIC Trends across Model Size
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AT PIC (BRI ML, 38R RIS 2 [ FER s S TS A
PR AE R & 10 B2 , S 20 SRR R . T B 7 (AT HCR
IS, TN 7 € (0.0,03,0.4,0.5,06,0.7, 10} Al Ranvow ELEHEFTIfEE (¢
BN REAE R AR R LR ) , DABRE PIC 0% (Fy AR . 155
(it (4 Prometheus 1143) DAL ASOA (P EML PO, i ik 1
i % KRR 2 (ED, eI NI BB A ORI ) . 7 7 = 0
o A, i (SR e LAt T

101 Table R4 iR, 24 r Wi, 528869 PIC AR PIC ¥R U TR MEREII 2 . B
% 7T IR, Prometheus f54Mth S B A4 ) U TR HIZE , 1 ASQA 9 F- EM 4%
. Ranpom H4k 5 7 0] L PIC F1°F-2) EM $:RE, {H3L Prometheus f£F 7 = 0.5 5,
K 5 TSR P T S DU S e R A S R P . S T B O R T i A S AL
PIC & s 7 = 0.5, DAAETRA PIC BB FRE 7 = 0.3 M BIRAT R T 5.

LLM fi  VEHI A SO i Bt . SR — AN KRy LLM VR30I (0, GPT-4.1)
SRAPEI R 2 [ L5524 /\Eﬁﬁﬁfﬂﬁéﬁﬁ bt SR, SRR YA b g AP
B NATHL] DA ] 1T 22 Rl AR SR T 41 2 ﬁﬁﬁré} PR A R VLG (T K
AT, I BT AR LAk S L %E’Wﬁifé

*ﬁ b2 F, OISR R IR 2 5T L A 3, E%ﬁ?%?*/\ﬁ E I B3 A A T S
S (FRfr 1 F BRI Llama 3.1 8B Instruct) . g T i e kit o BT $I0G— 50, Fefi]:

Lo AT NGRS il 200 %F, HOGHBoHIER T e M — € {0.5,0.7,0.9} .
2. () GPT-A.1 AR R PEHIE , XA B a5 40 sl i 0EA T BB o0«
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Figure 4: 7\AN5E 4 PIC {155 BURSHER A R A4 .

Precision & Recall for Full PIC Tasks
Precision
100
EntityB. 869 888 946 91.8 903 .
80
PopB. (Para.) 94.8 85.7 90.7 98.3
PopB. (CF)  19.0 39.9 ‘ 52.3 60 ¢
|
8
AskHist. 77.0 90.8 792 802 87.2 L0 &
ELI5
-20
ExpertQA
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100
EntityB. 6 5 J
80
PopB. (Para.)
PopB. (CF) = 35.8 60
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[&]
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ELI5
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'b(b'
&
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%
: e 8 42 g =
Figure 5: 4> PIC 4145 I L &SRR SRR R BRI T 1
Supported + Unsupported Claims for PIC Tasks
Supported Unsupported
EntityB. PopB. (Para.) PopB. (CF) AskHist.
10
230
8
)
H
10
0
ELI5 ExpertQA FACTS XSUM
10
230
8
520
z
10
P8 F 885552883 ¢ 8 588588
Fiifidiiii8 didiiis
FRFFESFSEE s FfFpEcd
oS 27048 § 0 7 F4° =
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Table 19: PIC SFT %z 1% 1o

Source / Instruction Verifiable Claims Response

(CNN DailyMail, Par- - Saudi Arabia is the world’s largest oil producer. Saudi Arabia, the world’ s top
tial PIC) - The earnings from oil fueled national growth in Saudi Arabia. oil producer, earned roughly $
Summarize the follow- - In the previous year, Saudi Arabia earned around $ 200 billion from oil. 200 billion from oil last year,
ing text, given as a list - Inflation in Saudi Arabia reached a 30-year high of 9.6 % . driving national growth. How-
of claims, in around 50 - In March, there were price increases of nearly 16 % for fuel and water. ever, inflation surged to a 30-
words. - In March, other staples experienced double-digit cost increases. year high of 9.6 % . In March,

fuel and water prices rose by
nearly 16 % , while other staple
goods also saw double-digit in-

creases.
(No Robots, Full PIC) - Over a quarter of the cars on the road (25.9 % ) are white. That is an interesting question.
What is the most com- - The top five most common car colors include white. Most Americans seem to
mon color car in Amer- - Over a quarter of the cars on the road are white, specifically 25.9 % . prefer monochromatic colors
ica? - Black is the second most common car color in the United States at 22.3 % . when it comes to their vehicles.
- Gray is the third most common car color. The top five most common car
- 18.4 % of cars on the road are gray. colors are:
- 12.1 % of cars on the road are silver. 1. White —over a quarter of
- Silver is the fourth most common car color on the road. the cars on the road (25.9 % )
- Blue is the only non-monochromatic color in the top five car colors. are white.
- 9.5 % of cars on the road are blue. 2. Black is a close second at
- Blue is fifth among car colors. 223 % .

3. Gray is third with 18.4 % .
4. Silver is fourth with 12.1 %

5. Blue, the only non-
monochromatic color in the
top five, is fifth at 9.5 % .

(FACTS, Partial PIC) - The article titled “Hype alert: Why cyberspace isn’t, and will never be, nirvana” was pub-  Based on the provided claims,
List the things people  lished by NEWSWEEK. here are the things people
thought would happen - The magazine issue containing the article is dated February 27, 1995. thought would happen in the
in the future accord- - Visionaries see a future of telecommuting workers. future according to the 1995 ar-
ing to this article from - Visionaries see a future of interactive libraries. ticle:
1995. - Visionaries see a future of multimedia classrooms. 1. Telecommuting would be-
- Visionaries speak of electronic town meetings. come common for workers.
- Visionaries speak of virtual communities. 2. Interactive libraries would
- The Usenet is a worldwide bulletin board. emerge.
- The Usenet allows anyone to post messages across the nation. 3. Multimedia classrooms
- The cacophony resembles citizens band radio. would develop.
- Citizens band radio includes handles. 4. Electronic town meetings
- Citizens band radio includes harassment. would take place.
- Citizens band radio includes anonymous threats. 5. Virtual communities would
- Nicholas Negroponte is the director of the MIT Media Lab. form.
- Nicholas Negroponte predicts that people will soon buy books and newspapers straight over 6. People would buy books
the Internet. and newspapers directly over
- The Internet lacks editors, reviewers, or critics. the Internet (as predicted by
- The Internet has become a wasteland of unfiltered data. Nicholas Negroponte).
- The Battle of Trafalgar is a historical event. These predictions come from
- Internet addicts clamor for government reports. the “visionaries” and Nicholas
- Andy Spano ran for county executive in Westchester County, New York. Negroponte, as described in
- Andy Spano put every press release and position paper onto a bulletin board during his the 1995 NEwswEEK article.
campaign.

- Westchester County, N.Y. is an affluent county.

- Westchester County, N.Y. has plenty of computer companies.

- Fewer than 30 voters logged in during Andy Spano’s campaign for county executive in
Westchester County, N.Y.

- Computer-aided education tools are expensive.

- Computer-aided education tools are difficult to use in classrooms.

- Computer-aided education tools require extensive teacher training.

FATE AR (0, 21, 42) FEAT T =WACH, Sl AL BT (A G
JP s, HFHAE AlpacaBval (¥ [55] SR FIAE IS, SCRPHFAIEI. ARBRIE (L%
%@ig%ﬂ%%ﬁﬁﬁ%@ﬁ%%ﬁﬁﬁ,Gmﬂimﬁﬁﬁ%%ﬁﬁﬁﬁmmﬁﬁ%ﬁ
fi |:|‘|][1\\O

MEZs F, GPT-4.1 7E 80.2% =+ 2.8 By &0 P miF I IGW N, , 35 7 = 0.5 4bRY 77.6% + 2.6
AT =0.74b1 71.3% £ 1.2, XERZI—ME, HERuE T IRAT A Shistr it 2GS .
FAIMBBE, FEE S BE T — 2ok SRR AR TS S RA M SRS e s N, PR EAT]
TERAE AL B 20 E W B GXFEL 56 5 Eisenstein et al. [19] f & 8—20) , (HIB X A58k
B, HELEXT GPT-4.1 1 5 H L.

FRIEALMBIR P i, Fig. [ on TIRARIFEOR T (FARPESI. 2 1) JH—

PR LM AR 22 S (0 Ao BV, x Bl AR e (L S ITHIE sl [ B 4 i 7 P S B 22
(HZHRIALHT) .
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PIC-LM Training Data Distribution

%

{

Figure 6: PIC -LM Il Z: 54015

Table 20: Xf 7 HEATVHRISCES, (173 PIC Fy . MERfi#%¢ . Prometheus “F43734) (459341%)
I ASQA ¥4 EM (FE TR QA). Ranpom BeEAEMIN IS 2 RAE. XTI, #
A RER R, SRR EARLA R .

Setting (Full) PIC Fy (Partial) PIC Prec. Prometheus Avg. EM

7=0.0 88.5 92.8 3.78 66.6
7=0.1 88.5 93.0 3.78 65.6
7=0.3 90.1 93.1 3.82 63.2
T=04 90.6 91.2 3.89 61.0
T=0.5 91.0 91.9 3.92 583
T=0.6 88.8 90.9 3.94 56.7
T=0.7 87.3 90.1 3.95 56.1
T=1.0 85.9 90.6 3.94 55.4
Ranpom 90.3 92.0 3.86 58.3
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Algorithm 1 PIC ﬁﬁﬁﬁ@ﬂ@ (DSFT P QSFT ; oRef y Ty L y Pmin , Pmax )

Require: SFT Dataset Dser = {(Zi, Cs, yi) }i—y , SFT model fspr , reference model Oger , threshold 7 € [0, 1]
, token window size L , and pmin, Pmax S-t. 0 < Pmin < Pmax < 1
Ensure: Preference dataset Dprer = {(Zi, Cs, y;T, 4 ) ey
1: Initialize Dprer +— 0
2: function P ()
: k<« |C| > k is the number of input claims

3

4 if £ <1 then

5: return C' > nothing (or only one item) to drop
6: end if

7. Mmin $— max(l, |_pmin kJ)

8 Mimax = min(k — 1, | pmax k)

9 if Mmin > Mmax then

10: Mmin <= Mmax

11: end if

12: Sample m ~ Uniform{mmin, Mmax } > m is the number of claims to drop
13: Randomly remove m claims from C' to obtain CP™™®

14:  return CP™™®

15: end function

16: for each (Z;,C;,y;) in Dspr do
17 CP™® — Pyop(Ci)

]8: ygerturb «— QSFT(Ii7 Cferturb)

19: Compute per-token log-probability (last L tokens):

e(;rig o 1 logpeRef L) | I) eperturb lngGRef( perturb( L) ‘ I)
L L
20: Compute normalized log-probability drop:
. A
Bi= =Bz =o(A) = s

21: if z; > 7 then

22: Append (Z;, Cy, yi, yP™™) t0 Direr

23: else

24: Append (Z;, CP™® 4™ 4/,) t0 Dpret
25: end if

26: end for

27: return Dyr

FATE BN B AAERE P (B, 3235 0 A1 1) Frreléefe; L%%XT?%M#ZIKEELE
o 7 A SR 1640 B 05 TR 0 LA A e, SRR 5 S B IS0 g R A1 2
B, KB TR PSR 1 1 B 0 MG I i #Hﬁfﬁﬁﬁﬁﬁ‘Tj@ﬁQ\Fﬁ
HUEESAE N I — PR A T P AT 0 e 1 i S 5t e e BN

Table R1| 7% 1 ffi i §ict s i

102 Pk

AN, FRAVE] accelerate % ff4U [B0] F11 DeepSpeed Zero-3 Offload [89] 7E—4H
40GB NVIDIA L40 1 A40 GPU 4 #¢ 7528 280114 . % T SFT FK FE #1754k DPO [y
B, FAi1lH AdamW fkds (611 AIgxiZ=s > R HE,

NT AR Oser , FATE S0 WA N2 10T RR LM, R~ =o04l (Z,C0,y) ~
Dspr , FA T/ IMEARHER BT H451 5% -

[yl

ZIOgWG yt | Z,C, y<t)

Ospr = arg ngn E(z,cy)~Dgr | —
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Normalized Log-Prob. Drop Distribution

— [ Full PIC (mean: 0.55)
250 [ Partial PIC (mean: 0.49)
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Figure 7: fii e &tk b A9 IH— AR BORRIT7020-11

?E'd‘)% Lambert et al. [#6] , FEATRMKEH—fLi DPO Hix. SE® e (Z,C oyt y~) ~
DPO

— 10, (0]
|y+‘ £ T Ospr (y+ |Iv O) |y7 ‘ & Toser (y7 |I7 C)
, o Ospr REEMSHERIAL, 6> 02— AFHCESEL

X SFT, FATMEA 128 fit i K/NAI 1e™® 2420 3, FUIILR 2 MK, FRAIIHE2= ) %
{le™® 1e7% 2%} EHFATRIMIER, Ata K/ {32,64,128} , FEEH 0.1 (AL R Al
24 (VIEZ RS FBEALE A, FFU5TH BRI S B, i I B
H 22 1) B AR AR T i e A A 1 )

X DPO, FAEHET R 1e” ¢, HEHU/INY 128, WEFHHN 0.1, 85, HI% 14
JAM . BT Ix2E T 5 {5e ™7, 8e 77, 1e~ O} MMt K/ {32, 64, 128} BEATIIME LR

Ffi14E Table P2 o PIC -LM 14507 S — B T EAT T 1 MLSE T
TEREE SFT Jfiimt, FAT{LOR B

SFT B, 155 (LibR FiL iS2AEE) B EmrEAR. AT, JHaa)s s #H
7 PIC Fi45 4 1G5 r -

AR — L1 SFT FBoks>] REFH) PIC fiiafl, AR U —A BRI S0
LM #ijtf7 DPO. 4l Table P2 fif7i, Blkid SFT BB 52k PIC FH54-HRBHAE /1 P, 5k
T BN AR S k. R TAERT PAYRER AN {a[f PIC 55505 i1 415 - IR B AU
RIS S ek, Rl & Sl (531 .

B En, RATER T HAME B PR s, AR K T4k DPO: H]I

15049 DPO [B4] , ANUFER AT, PARATFE LS B ALY SimPO [68] . MR

%ﬁﬂ%g HAnARSZEE T 251811y PIC il Prometheus 4344, {H PIC ¥ PIC Fy FIMERG0407 T
PR 5

ﬁ ] Wg(y—’_‘I,C) B 1 WG(y_lI,C) ):|

fppo = arg mglx Ez.cyt,y=)~Doro {logo (
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FEA16) Prometheus FEAL Y [ 5 XI5 A-RAEHRUELE Table P s ELUAOK L, 3 148 ] Prometheus
BGB 8x7b 2.0 ¥ M iPAGIEA, FEAESRUER 0L T (AR Rl A 253558 (L] PopBios
AskHistorians, ELI5 Al ExpertQA ), XA BT Egq R . fEF AT/ Prometheus ¥, FAl]
SRR A5 BRSO BRIGEEIE X 0 IF R, AR 0L R X e AT (Bl
W, EES R IR O TR IR LR SRS ) -

103 %Sisiizit

— MO R B A S, PIC -LM A4 {5 B2 il GE g T DAY R4 W 21 R W ok i) 408, B2 8% PIC
-LM 2 AR it 0k 15 4 1A D0 BCm B AT U 2k 1, (HIRATIR PIC fiE 77 %2 45 m] DATZ Ak 3]
BioASQ [#4] , —MEWBEEFIEALSF . A5 SO T AR P BE 2 U 1 ORI Ll 7oK
FEZ AU S B A AR P BE S BU™ E G 3. BioASQ 1R —F ™ & Jr R PP ALZE H
g%ﬁ[]%%ﬂ,ﬁHCLMEﬁ&@ﬁ@ﬁﬁ%ﬁi?iﬂ%ﬁﬁﬁ%%ﬁﬂ%%ﬁ

RS, FefiTHE 156 £ 2024 4F BioASQI2 Task B 4chiidk U i1 286 e, stz
Jifie, B 100 ANFRFRHEL . S35 SR/ U DA S Sk B s 5 58 . ATl o
HERESR LAY SR R B T PIC FREASR BORM BRSO T AR PR 1 7 I 2
TR R, FATHER > PIC A P TP, P E Sz KA IR R A B4

IE 411 Table P4 777, PIC -LM /LW BE2£ T 55 HTAT PIC 45 1B gy e, IF HLA
TP E LA RIS, R e ARGl 212K Dl ad i e 71 b

11 PIC JIHIVER;

1L BNy
1111 RAG.

FATR AR ) SRS 550 AR (7, D7) Py eny BN . R Gao et al. (23]
, FATHEA ASQA FEAIE I ANHEFFERI 100 FB, XS B2 M 2018-12-20
¥) Wikipedia fRIE ] GTR [77] (—FhiEERRAS) BRI, SRS STty
HORHER o ARV ORI DU N, AT 4% SOAS AR A Je K i 7 A i Y R S 5
TF4FE Rajpurkar et al. [87] . TR BIET B R SCHA0 BT ATBIERY N 5 51 A5 1
AR B BB SR I PRERICEC R — R i fabs, i TEFES, RATERM
B T PA R J54%: Note that there are multiple possible answers; please return
all of them. Answer the question by returning verbatim **exactly all*xx of
the claims that contain the desired answer.

A HE F IR S A B AR R P72, 29956 Dhuliawala etal. (1] (Fig. B s 7
“AEE| B R, Table Y R R

Figure 8: F A0 H AR & SRR R BRI AL

g Instruction------- | ~-Self-Consistency Answers & ---.

+ Name some politicians born in ' H

| San Jose, California. . i 1. Zoe Lofgren was born in San Mateo, CA.

__________________________ E 2. Zoe Lofgren was born in San Mateo, CA. °

Generate [~ Answer each : Zoe Lofgren
. . verification : 3. Zoe Lofgren was born in San Francisco, CA.: was born in

.---Draft Output --. Draft verification question ! _ H San Mateo,

T —— questions ' 4. Zoe Lofgren was born in San Jose, CA. CA.

E 3 1. Zoe Lofgren : 1 5. Zoe Lofgren was born in San Mateo, CA.

H 2. Ro Khanna —  Where wae the aolitician Re Khanna borme 3G | 77777777t e

E & 3. Don Edwards : cCTTTTTTTTTT I_nPUt Claims ------------ .

é & 4. Norman Mineta : N W : & 1. Don Edwards was born in San Jose, CA. '

: : 5 EEEN & 2. Norman Mineta was born in San Jose, CA. !

. a 5. Tom Lantos ; : Where was the politician Tom Lantos born? ! T T .

Lo A R ol s ARG 1A R B, DAGE AN AR HUn] Bk Fr) 7 16
2. FVSGUEIORE: R e R Il — NIRRT (AT AR T S B ol B T
By ) .

8https://huggingface.co/prometheus-eval/prometheus—bgb-8x7b-v2.0
*https://participants-area.bioasq.org/datasets
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https://huggingface.co/prometheus-eval/prometheus-bgb-8x7b-v2.0
https://participants-area.bioasq.org/datasets

3.0 PATIRUEMAR: AR IR DDA FIE SRR T A TIET kb = 5k, Ik festT
T — By, Gld 2B, BN 3 B ) MR AR MR
RAETR SO E SRR AT RS, WA E b I AR s B0, KRR .

4. AN MR AR TR A FREIER AR, AR — KRR . I
W sE T AR, HHANGAAEATHIMEE .

HR1E Song et al. [98], Wei et al. [113] , F&A1f# /T Serper API id TE VA TSRS T 5 I AG 2% ) 4%
S Bl . WA Google Search £ R HI 10 > Fy BBy o 2 /0 — A SCRpEEANE T, B4
ZICWIIA N 2 F L IERY .

DRFEARR S AT BRI (B, 28 3 B Ekiohas ) i AULE B BIEE S
PR —ANBEE , FRATRIAE T A BEE AR E X ke A . (R, AT 55 252 AR
i, 1 QAMParl Hy 894 NREASZH AT .

AT A BCFRAT A M AT S5 i B9 dE A, AT A PR Bk politician, artist,
actor, scientist, writer, entrepreneur, journalist, professional athlete,
activist, singer fIPA FHifi:San Francisco, California; San Diego, California;
Washington, D.C.; Boulder, Colorado; Philadelphia, Pennsylvania; Miami,
Florida; New York City, New York; Honolulu, Hawaii; Seattle, Washington;
Boston, Massachusetts; Chicago, Illinois; Baltimore, Maryland; Los

Angeles, California; Austin, Texas; Phoenix, Arizona; Denver, Colorado; Las
Vegas, Nevada; Portland, Oregon; San Diego, California; Atlanta, Georgia;
Nashville, Tennessee; Charleston, South Carolina; Minneapolis, Minnesota;
Cleveland, Ohio; Milwaukee, Wisconsin; Kansas City, Missouri; Detroit,
Michigan; St. Louis, Missouri; Columbus, Ohio; Charlotte, North Carolina

RAE TN “TE S 28— LE HAEXE location [ occupation ,”

11.1.2 | F3gRmmikek

B R SCOEARRS (CAD). R SCRGIARRY (03] it A T BT SCREF O T i AR )
A7, SR BRSO . I b, B MES RO, —PMRANES v, PAK—L
B e o PARHED AR MR IR A y ATDAERE. (e3¢ 28) Fomh

Yt X eXp 10git9 (}/t |Ca x, y<t)‘

CAD 3§82 UL AR 52U T6 17 SCha 20 Af v SR BB E 38 R SR s Xt 7R 3C ¢ 1
s, HART

y¢ o softmax[(1 + a)logity(yi|c, x, y<;) — alogity (yi|x, y<¢)],

Hop o @A E R SGEmRE S A6 T CAD Jrik, N 0.0 #l o
709, EATERRMGAL S5 R SR ER, CAD B MEAT EM AT,
ST B A 2 % RUAE R A T

A5, Self-Cite 8B [[14] & FPIHFES A, I TERATFHBIME] 3, XLs]
SCEEHA R Hr g 1A B S SRR T R O, E ) R i E S
ﬁ g i@ﬁ—‘ W EEE, I SimPO  [68] AT M. AT T AT R A 8B
W H L o

1.2 BHmsgcss

11.2.1 RAG

fE ASQA ERYFEMSCE:.  FRATIE ASQA Hdladl EWFTE 7 AT RAG SLE6 i B A 4~ A2
&, IF4F PIC -LM 8B Sf/n FEERUEAT U . 15, FRATTHIA MU 28 21 5 By B iy m]

TUEFIAE A A bR 3L (Passace-LEVEL context ). HR, FATTEEAI R A AT IR B
BN SCR ], A TERHEY, 46 Gao etal. [23] (No RERANKING ).

Table P 75 7455 . #7, 7E Passace-Lever context R, RUAF HU AT KM WA T
P12, PIC LM {3{F /N EM (b5, R ERESH T ATz (k. A0,

Ohttps://serper.dev
"https://huggingface.co/voidism/SelfCite-8B
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E%i;}zé/%%%% (%140, Llama 3.1 8B Instruct) MEFEZMIRY LT SO RATIEE T A UMY

HIK, 7E No REraNKING BEHT, PIC -LM TERRHERN T A P 4k S AE EM _E LTy R4k
D7k, A R SRR — B AR X R AR T R RS R T
5K 2 i T 55 R I R

swRBl.  Table P7 {#ii] Llama 3.1 8B Instruct 7 PIC-LM 8B M ASQA iR Tt
FBF ChfRisE LA T 2R SCHEI) . ™85 &L, PIC -LM 8B £ & FHHiEF
P THEALT-HARL, X2Fahn T i) .

11.2.2  HAT B RUT R 20400 35 1l 2 % -

BT Tk oy i (8.0, AEd 2k BB TR BBl Yk th— A FTRHE .
— ISR, BIRBOE T IR LR BIRANSR I B R SORS A B R [
PIENREL R T, HAPEE OO RS THARR, ®X0EREHN T,

RFIXLE 25Ky E R RS e AT DASE IR (B0, ) FIgsky (Bildn, DAZERE
) w9 T A PIC -LM Y O B FLSC A A1 (] g7 A R 2 il th O RE T, AT
AL T T — UL

o] S FRAT Y 0 A HOAT 55, AT LT NFh XA JE 4 positive | negative . polite .
opinionated . humorous #] satirical , XLYLR2HE/R LM FEHEIEHF RN . BRI 5)G
FLE R R IE M B iR H2EFE Location fY—4E occupation 7 i5PA { style } Ky
FrAH R I, HAEH 88 AMFEAR 4.

FEMTAFIA I TIRAG (D) JE9okRE, s sbull (brne, () KUSREMME, 3 5004 4K
SE WS LR L AT FERAIE A,y GPT-4.1 09310 LLM, Table P8 DA (FS0RSRE, JiE
#) ARG . PIC -LM TE LT B RS b s e (A SR SO B, eI, 0L,
ﬂ??ﬁﬂ?ﬂiﬂ‘@%%ﬁjﬁﬁ RENS . XTALFAAE, Ministral 8B Instruct LI (7E 90.2
X 88.1).

P A RS SR ) s KUK T IS T ), FER Z R DL P it 90% (R, 25
e A8 4 1] 5K 22 BB S A2 0 ) o 67 T UK e A e LBk PR Y R MR Fe i P ] o
PEVR ] BERRAR AT A TATA R Table P9 IR T EMERI T (HAREERYZ, PIC -LM ]
TSRS ALESCT BRSOy (R, —BeRfE ] .5 2 S0 PR WA T i ) HLXUAR 1R 5 2
B/ R — BV R E PO AT 5 AURR L I m] R 2 PR 5 18 U ORI, (HIRATUCATE I
SR B A7 T AR BIAE C (100, FH-R5 R AR AR FRA M T A

B, REYIPEEREN], PIC -LM 24 MAR LR T il SE 5 F B AR T
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Table 21: PIC i &7 B 7~ 81 o

Source / Instruction Verifiable Claims

Chosen Response

Rejected Response

No Robots - Toni Morrison was born on February 18, 1931.

Full PIC - Toni Morrison died on August 5, 2019.

When was Toni Mor- - ”Song of Solomon” is a novel written by Toni Morrison that was published in
rison born? When 1977.

did she die? What
was her career?

- “Beloved” is a novel written by Toni Morrison that was published in 1987.
- "Beloved” earned Toni Morrison a Pulitzer Prize in 1988.
- ”Song of Solomon” earned Toni Morrison a National Book Critics Circle Award.

Biographies

Full PIC

Generate a factual
biography about
David Bogue.

- David Bogue died on 25 October 1825.

- David Bogue was born at Hallydown Farm in the parish of Coldingham, Berwick-
shire, Scotland.

- David Bogue was a British nonconformist religious leader.

- John Bogue was David Bogue’s father.

- Margaret Swanston was David Bogue’s mother.

- David Bogue was born on 18 February 1750.

- David Bogue’s mother was Margaret Swanston.

- David Bogue was the son of John Bogue, a farmer.

- David Bogue received his early education in Eyemouth.

- David Bogue taught in schools at Edmonton, Hampstead, and Mansion House
Cottage in Camberwell.

- In 1771, David Bogue was sent by the Church of Scotland to London.

- David Bogue was licensed to preach by the Church of Scotland.

- David Bogue studied Divinity at Edinburgh University.

- In 1777, David Bogue settled as minister of the independent Congregational
church at Gosport in Hampshire.

- The predecessors of David Bogue at the Independent Chapel of Gosport were
James Watson, who served from 1770 to 1776, and Thomas Williams, who served
from 1750 to 1770.

- In 1771, David Bogue established an institution for preparing men for the min-
istry.

- David Bogue’s academy was largely the seed from which the London Missionary
Society grew.

- In 1800, the London Missionary Society placed missionaries with David Bogue
for preparation for their ministries.

- David Bogue taught William Milne, who was the first Protestant missionary to
China from 1809 to 1812.

- David Bogue taught Robert Morrison, who was the first Protestant missionary to
China from 1804 to 1805.

- David Bogue would have gone to India in 1796 if not for the opposition of the
East India Company.

- In 1824, Samuel Dyer left for Penang as a missionary with the London Mission-
ary Society.

- In 1824, David Bogue taught Samuel Dyer at Gosport.

- David Bogue was involved in founding the British and Foreign Bible Society.

- David Bogue was involved in founding the Religious Tract Society.

- James Bennett was a minister at Romsey.

- David Bogue, in conjunction with James Bennett, wrote a well-known “History
of Dissenters” in 1809.

- David Bogue wrote an “Essay on the Divine Authority of the New Testament.”

- In 1815, Yale University awarded David Bogue a doctor of divinity (DD).

- David Bogue died during the London Missionary Society’s annual tour.

- David Bogue died in Brighton.

No Robots

Partial PIC

Tell me why Diana
became a princess.

- Diana, Princess of Wales was born The Honourable Diana Frances Spencer on 1
July 1961.

- Diana, Princess of Wales was born in Norfolk.

- Lady Diana Spencer’s father inherited his Earldom in 1975.

- Lady Diana Spencer received the style Lady Diana Spencer in 1975.

- Lady Diana Spencer married The Prince of Wales at St Paul’s Cathedral in Lon-
don on 29 July 1981.

- Diana, Princess of Wales, had two sons: Prince William and Prince Henry
(Harry).

- After her divorce from The Prince of Wales, Diana, Princess of Wales, continued
to be regarded as a member of the Royal Family.

- Diana, Princess of Wales, died on Sunday, 31 August 1997.

- Diana, Princess of Wales, died following a car crash in Paris.

- There was widespread public mourning at the death of Diana, Princess of Wales.
- The funeral of Diana, Princess of Wales, took place at Westminster Abbey on
Saturday, 6 September 1997.

Toni Morrison was born on
February 18, 1931. She died
on August 5, 2019. Her ca-
reer as an American novelist
was characterized by success
and awards, including the fol-
lowing:

- "Song of Solomon”: This
1977 novel earned Morrison a
National Book Critics Circle
Award.

- "Beloved”: This 1987 novel
earned Morrison a Pulitzer
Prize in 1988.

David Bogue, a British non-
conformist religious leader,
was born on 18 February
1750 at Hallydown Farm in
the parish of Coldingham,
Berwickshire, Scotland. He
was the son of John Bogue,
a farmer, and Margaret
Swanston. David received his
early education in Eyemouth
and later studied Divinity at
Edinburgh University.

In 1771, he was sent by the
Church of Scotland to London
and was licensed to preach by
the Church of Scotland. He
taught in schools at Edmon-
ton, Hampstead, and Mansion
House Cottage in Camberwell.
In 1777, he settled as minis-
ter of the independent Congre-
gational church at Gosport in
Hampshire, succeeding James
‘Watson and Thomas Williams
at the Independent Chapel of
Gosport.

David Bogue established an
institution for preparing men
for the ministry in 1771, which
became the seed from which
the London Missionary Soci-
ety grew. In 1800, the London
Missionary ~ Society placed
missionaries with him for
preparation for their ministries.
He taught Robert Morrison,
the first Protestant mission-
ary to China, from 1804 to
1805, and William Milne, the
first Protestant missionary to
China, from 1809 to 1812. In
1824, he taught Samuel Dyer
at Gosport before Dyer left
for Penang as a missionary
with the London Missionary
Society.

David Bogue was involved in
founding the British and For-
eign Bible Society and the Re-
ligious Tract Society. In con-
junction with James Bennett, a
minister at Romsey, he wrote
a well-known “History of Dis-
senters” in 1809. He also au-
thored an “Essay on the Di-
vine Authority of the New Tes-
tament.” In 1815, Yale Univer-
sity awarded him a doctor of di-
vinity (DD).

David Bogue would have gone
to India in 1796 if not for the
opposition of the East India
Company. He died on 25 Oc-
tober 1825 in Brighton during
the London Missionary Soci-
ety’s annual tour.

Diana, who was originally
born The Honourable Diana
Frances Spencer, became The
Princess of Wales on July 29,
1981, when she married The
Prince of Wales at St. Paul’ s
Cathedral in London.

Toni Morrison was born on
February 18, 1931, and died
on August 5, 2019. Her
career as an American nov-
elist was marked by numer-
ous awards and accolades, in-
cluding National Book Crit-
ics Circle Award for “Song
of Solomon™ (1977) and a
Pulitzer Prize for “Beloved”
(1987).

David Bogue, born on 18
February 1750, was a British
nonconformist religious
leader. He was the son of John
Bogue, a farmer, and Margaret
Swanston. David received his
early education in Eyemouth.
In 1771, David Bogue was
sent by the Church of Scot-
land to London, where he
established an institution for
preparing men for the min-
istry. His academy became
the seed from which the Lon-
don Missionary Society grew.
By 1800, the London Mis-
sionary Society placed mis-
sionaries with him for training.
David Bogue taught William
Milne, the first Protestant mis-
sionary to China, from 1809
to 1812. 1In 1824, he taught
Samuel Dyer at Gosport before
Dyer left for Penang as a mis-
sionary.

Bogue also helped found the
British and Foreign Bible So-
ciety and the Religious Tract
Society. He authored an “Es-
say on the Divine Authority
of the New Testament.” David
Bogue died in Brighton during
the London Missionary Soci-
ety’s annual tour in 1825.

Diana became a princess when
she married Charles, the prince
of Wales.
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Table 22: PIC -LM Ik sE 8 (£ 20¢0 ")« #F SFT BB, FATHE AR i Eds F b4
WL FEMmMIFIACI B, FRATHEFTPA N SEEe: (1) Bk SFT By, {0izfr DPO (BRI,
M Llama 3.1 8B Inst. #J454k), (2) A KIE—4ki) DPO, PAK (3) {H SimPO,

Setting PIC F, PIC Prec. Prom.
SFT

PIC-LMsFT Ony 81.9 87.6 3.87

Teid v 79.8 83.3 3.74

Preference Optimization

PIC-LM (Norm. DPO) 91.0 93.3 3.92
¥4 PIC SFT 90.4 89.0 3.83
PIC-LM (f#i#{ DPO) 89.0 90.9 3.93
PIC-LM (SimPO) 90.8 93.3 3.91

Table 23: Prometheus [43] PEA BITH52 HIFRIE .

Criteria: Assess how effectively the long-form response adheres to the provided instruction,
ensuring it meets all constraints (e.g., word limits, formatting requirements, substantive en-
gagement with the claims), maintains clarity, and fully addresses the task.

Score Description

1 Complete Failure : Merely lists or concatenates included claims (e.g. raw con-
catenation, bullet points) without applying, explaining, or integrating them to
address the instruction.

2 Minimal Effort : Includes required claims with minimal organization or inte-
gration. Response may be off-topic, incomprehensible, or irrelevant.
3 Disorganized or Incomplete : Attempts to follow instructions but does so in-

consistently or haphazardly. May include unclear phrasing, broken structure,
or signs of misunderstanding constraints.

4 Moderate Compliance : Integrates required claims into a coherent structure
(e.g. grouping, ordering, brief explanations) and meets all explicit constraints,
though it may have minor issues in clarity, completeness, or precision.

5 Effective Execution : Expertly weaves provided claims into a unified,
well-reasoned response that fully satisfies the instruction; adheres flawlessly
to all constraints and exhibits clarity, precision, and depth.

- J

Table 24: PIC 7F BioASQ {145 B [44] FiZE0, DAKHA 8B LM Eiifl. X 2334y PIC 35 .
AP E DA SR

Model Precision  Perf. Prec.

Lrama 3.1 8B INST. 80.9 22.4

Turu 3 8B 86.4 21.7

MinisTRAL 8B INSTRUCT 88.9 49.7

HerMmEs 3 8B 81.3 26.6

PIC-LM 8B 97.5 57.0
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Table 25: F A1 S T8 14 v 1) g 7 191 o

Step 1 —Draft instruction

Name some politicians born in Phoenix, Arizona.

Return your output in numbered list form (enumerated as ‘1. <entity 1>\n 2. <entity 2>\n 3...”), and with
no other explanation or additional information.

Llama 3.3 70B Instruct Response
1. John McCain

2. Barry Goldwater

3. Kyrsten Sinema

[ Step 2 —Draft verification questions

1. Where was the politician John McCain born?

2. Where was the politician Barry Goldwater born?
3. Where was the politician Kyrsten Sinema born?

Step 3 —Execute each verification question with self-consistency sampling (one example shown)
Where was the politician John McCain born?

Llama 3.3 70B Instruct Response

1. John McCain, the American politician and naval officer, was born on August 29, 1936, at Coco Solo
Naval Air Station in the Panama Canal Zone. — FALSE

2. John McCain was born in Phoenix, Arizona. — TRUE

3. John McCain, the American politician and naval officer, was born on August 29, 1936, at Coco Solo
Naval Air Station in the Panama Canal Zone. — FALSE

4. John McCain, the American politician who served as a United States Senator from Arizona from 1987
until his death in 2018, was born on August 29, 1936, at Coco Solo Naval Air Station in the Panama
Canal Zone. — FALSE

5. John McCain, the American politician and naval officer, was born on August 29, 1936, at Coco Solo
Naval Air Station in the Panama Canal Zone. — FALSE

Step 4 —~Assemble verified claim list (TRUE > 3 ) as input for final response generation

Your task is to complete the instruction. Ground your response on the given context, while also answering
the question. Include any of the following claims as needed, but do not include any extra claims.
Instruction: Who are some politicians born in Phoenix, Arizona?

Claims: 1. Barry Goldwater is a politician born in Phoenix, Arizona.

Llama 3.1 8B Instruct Response: Barry Goldwater was indeed born in Phoenix, Arizona. He served as a
U.S. Senator from 1953 until his retirement in 1987 and ran for president twice, first in 1964 and again
in 1972. His strong conservative views made him an influential figure in American politics during that
time period. Additionally, John McCain, another prominent political figure, was also born in Coco Solo,
Panama Canal Zone but raised in Hanoi, Vietnam and later moved to Phoenix, Arizona where he attended
high school at the North High School before attending college. However, it’s worth noting that neither of
these individuals were actually born in Phoenix proper (Goldwater in Morrison Institute for Public Policy)
but rather one or both parents may have been residents there when they were conceived. Therefore, I
would like to provide more information about other notable figures who were truly born within city limits:
One such individual is Sandra Day O’Connor, who was born in El Paso, Texas but grew up in El Paso
County, then later moved with her family to Duncan, Arizona; however she did attend law school in San
Francisco California after graduating from Stanford University. Another example could be none since my
research has not turned up any well-known politicians born inside the boundaries of Phoenix itself.
Llama 3.3 70B Instruct Response: Some of the notable politicians born in Phoenix include Barry
Goldwater and Sandra Day O’Connor. Both have had significant careers in public service with Goldwater
serving as a U.S. Senator from Arizona for five terms and O’ Connor being appointed as an Associate
Justice of the Supreme Court of the United States by President Ronald Reagan, becoming the first woman
to hold that position.

PIC-LM Response: From the given claims, Barry Goldwater is a politician born in Phoenix, Arizona.
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Table 26: FEARE (948 M4 ) Fil oracle (885 AMFEA) BT, ASQA [ RAG JH@haLL, 25
AR5 N EM £ 95 % 5] 5 {5 X [A] . PASSAGE-LEVEL CONTEXT : | SCPAJFURELIE B TE
Afish, MAZAEAUEAYAI]; No RERANKING @ FKATIAN Gao et al. [23] FEATHT 5 AR 2 A

RS R roesEdEdE) . SR E AR R .
PASSAGE-LEVEL CONTEXT NO RERANKING
Setting Standard EM Oracle EM Standard EM Oracle EM
Lrama 3.1 8B INsT. 57.5+2.1 61.2+2.0 40.4 + 2.2 48.6 £ 2.2
Turu 3 8B 38.6+1.8 41.1+1.0 31.94+20 38.3+2.1
MinNISTRAL 8B InsT.  32.0+1.7 34.0+18 23.7+1.8 28.5+£2.0
HerMEs 3 8B 534 £21 56.7 £ 2.0 41.0 2.2 49.2 122
PIC-LM 8B 59.7 122 63.7 +3.1 46.4 123 56.0 122

Table 27: 3 4 ASQA BOBCIRHERO R0, k2 — A~ KARsRRY b 2B, U (a f2 7
82 A S e OB Hhh R B i 16 e o

Instruction

Llama 3.1 8B Inst.

PIC-LM 8B

When was the bellagio in las ve-
gas built? Note that there are mul-
tiple possible answers; please re-
turn all of them.

Context. ..

The Bellagio in Las Vegas was
built and officially opened on
1998 4% 10 H 15 H. (EM: 0.5)

The Bellagio in Las Vegas was
constructed beginning in 1996 4F
5 H and it opened on 1998 4F 10
H 15 H. (EM: 1.0)

Table 28: SCA KUK TE AL 1E S SR TR LB ?iaﬂ]ﬁﬁﬁ/\ﬁﬂﬂ%%%ﬁ% B A
3Us. AL BOEREORIDURI . AT PR, TS (TR, M A
ATRIEEA IR ), S RE LSRR
Setting PosiTivE  NEGATIVE PoLiTE OPINIONATED HuUMOROUS  SATIRICAL
Lrama 3.1 8B InsT. 822/943 79.7/614 729/943  76.0/93.2 76.4/98.9  83.9/100.0
MinisTRAL 8B Inst.  89.0/93.2 59.7/96.6 90.2/100.0 87.4/97.7 86.5/98.9  82.1/100.0
Turu 3 8B 81.5/955 51.1/72.7 80.5/100.0 74.7/100.0 76.8/100.0 77.8/100.0
PIC-LM 8B 89.4/989 89.8/96.6 88.1/100.0 89.7/95.5 89.2/100.0 853/943
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Table 29: 5§+ Llama 3.1 8B Instruct 1 PIC -LM 8B {4538 t AE HiAT 45 Hr ) SeA WUAg 4 (5

TR HAEREY . BRI o

Instruction

Llama 3.1 8B Inst.

PIC-LM 8B

Name some entrepreneurs born in
Seattle, Washington in a(n) $7
AN ILARRY way.

Verified: }% - ¥ 4b

Name some professional athletes
born in Honolulu, Hawaii in a(n)
AR way.

Verified: F#[¥ - /R, #
X%

Name some professional athletes
born in Baltimore, Maryland in
a(n) f111) way.
Verified: #% - ¥ Wik, &
AR - ERELH

I’'m not aware of any notable
entrepreneurs who were actually
born in Seattle, but one per-
son that comes to mind as be-
ing closely associated with the
city is & % - X {&. He
was indeed an entrepreneur, co-
founding Microsoft alongside Bill
Gates, which revolutionized per-
sonal computing and changed the
world forever! However, it’s
worth noting that he wasn’t techni-
cally born there; rather, his family
moved to Seattle when he was just
five years old. Nonetheless, Seat-
tle will always hold a special place
in his heart (and legacy), making
him arguably its most famous son.

Ahah! You want to know about
pro athletes from the 808 (that’s
Hawaiian for "Honolulu™)? Well,
let me tell you - we’ve got some
talented folks who were born with
sunshine in their eyes and surf-
boards under their feet!

There’s the queen of surfing her-
self, < Wiy - #/K! Born and
raised in Honolulu, this girl can
ride waves like they’re her per-
sonal playground. She’s won so
many competitions that I'm pretty
sure she has a trophy cabinet big-
ger than my grandma’s collection
of floral shirts!

I am unable to verify any no-
table or well-known professional
athletes who were actually born
in Baltimore, Maryland. How-
ever, it’s worth noting that there
may be lesser-known individuals
from various sports backgrounds
who share this birthplace. No-
table examples such as % - i
Je Ak and 1 vE K - JE R
have been mentioned previously
but they do not meet the crite-
ria since their claim was made
about being “born” rather than
having grown up or resided in
Baltimore for an extended period.
Therefore, based solely on avail-
able information regarding promi-
nent figures with direct ties to Bal-
timore through birth, my search
has yielded nothing conclusive at
present.

% - & is a entrepreneur
born in Seattle, Washington. I can
confidently say that he is an in-
dividual who possesses great en-
trepreneurial spirit.

RAY - BER and 2 2% 55 are
two professional athletes born in
Honolulu, Hawaii. You can tell
they’re from there because they
have that whole “aloha” thing go-
ing on, but don’t worry, they
won’t make you do any hula hoops
or anything annoying like that!
They’1l just give you those intense
stare-downs that say, "I'm so fo-
cused on winning I could kill!”

Two professional athletes born in
Baltimore, Maryland are 1] % -
7S and 35 7R - FE IR
14fr. However, I would like to point
out that both of these individuals
are not ideal candidates since they
do not represent the best that our
city has to offer. In fact, if we
were to look for the créeme de la
creme of Baltimore athletes, we
would likely have to search else-
where as neither il 7 7% nor FE
JK 31 embodies the elite level
of performance that we should ex-
pect from a top-tier athlete.
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