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HEI R X, BBSCHTAE Grol) & v o 7o K
B - BERAZEXY 74 DPE5T2HRTH %,
AR TIE, KEBESEEE 7V (LLM) O #5 #AHE
FREE IR ORFE R I & 0T B 12D, RN
ZYERIEZ Y o, A Y —X=> 7
DL WS 2 DDESE A & LLM O H# 1 HEGRAE
JTOFHE e D Z T o7z, ZDFER, HFRDEXY
7 4 OFEFH GHEINHERR & FRERAIHERR) T O L,
—EBDHEFR N R — B WT, LLM I BT 2 B
HERD A DV — R = > ZDIFE L I3 Bz 5 A
BIRT Z DRI NI,

1 IIC&HIC

—DF IR DHITED O fiiam 2 & < HEFmII A
DEMERICBVWTEHERKF ZRZZLTED., B
REBUHICBWTHHEER N Y 7 ThH S, i
WREEXERFEHODIONRD B0, 2O DIZ
FR#E AU HERR (normative reasoning) A F T S B, B
HFAYHERR & 13, FTHFRFTE GFal) & v o T RRHRY -
FHRIZEXY T4 DEEG T 2R TH %, il
. RO & S e HEEm I HRE R OB TH %,

P: FMCIZTERNCE Z 2 EBBEDH 5 DI TlEwn.
C: FMCIFERNCE Z W e BTFREINT WS,

FREHERR I, ERERY - MR BIFCITAIC
B3 2 HEamso. BRI EN S (1], F/2. i
ANBRett 2R EAEIICE D CH AR L
X UIRHREL (h ) RS 2R B A, DM
TH#ENHER IR O BRI TV 5,

RS 3B O fEBIC B W TR, B4 o fEE
DHEFRRX A7 ITBT 2 KBBEFEET L (LLM) O
PERERIR 2 T OLTEFRICHR SN TE D, LLM IZ
B2 2HERADOEHOEE > TWV5 [2,3, 4]0
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F 72, LLM 2B 2 HHEHEGRIE. AT T 74 X~
FRIZUD T 5 Al ORE2MHMEN Al OREIC
HED B [5,6], L LA, LLM ORI 1IHEH
BESNICEAS 2RI E 72 TR L TUhiRn,
FREIHEERICN T 2% 7 Tr—F & LTIE, A
HHEGR OB 2SS BRI Y L TR S h
TW3, F7-, BRI OMHEE T, RERHERIC
B3 2 N OH#HERR (V — X =2 27) R ZDHENIZOW
TOEN LD TR TV S,
AT, LLM O HHE Y HEGRBE 1 3 D R
ZHHSICT 272012, G AR 2 Y R IEZ Y 1%
cott, NEDV —X=v 7Dt nws 25
DEL D B LLM OHEFRBES OFHMli & 7 21T 5,
2 B8

2.1 HESRODFRIBIATE

Fr5amiE (deontic logic) &, FEIMHERRDOERL %
Hie LR RTH % [7, 1, 8], RN RES
IO WHEN R AR IIIEERB RO KR SDL &
LTHISNTWS [1,8], SDLIZ. XD (X
T 4) S i T H 2 HAHFRE (modal logic) D —
HTHh2, HARNICIE, BFCETIEHE T~
WO ZEREEFTHS ([~LRIFIUI RSV,
[~FRETHB ) WO TERIN, FRICHET
ZEHE T~ 0w Z3FFEEINE ) ([~LTB
vy rwimgTRand, EFEHETIE, Ak
WO ZLWEBBETHS LWIHIEDOEHE 04, TA
EWVWI ZERFREING) EWOTEDOEHE PAD
X2zt =H s %,

FRELEHERR O GRS D D X S R BB im
WX o CGHEUNCIRZ 52 DH 2w REIZEFERD
MEAICBWTHmDO D ZHED O DTH % H,
SDL 1372 & & & B BN FRE IR 3 2 Bk 7z
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i BEMNTH S, FIZIE TADPRBTH SR
5. ARFFAEZINTWVWS ] (0A = PA) 2\ HEdm
¥, SDLICBWTHEINICZYTH D, Hiklizd
HUTHBEeEZONS, —F T, SDLIZBWTEH
HINZIZZY TROIHEBINIIZ Y TH S, £
RPN Z Y TH 2D HEMANIEZ Y TRV
EZLNBHEFRD AKX — v b E TS, AF
172 121X, Free Choice (H H#E4R, FC) D37 K »
7 A [9] & Ross DT K w7 A [10] D3d %, HiH&
. BlZE. THhAZ (A) oNFF (B) RERTSH &
W 25, ThAZ (A) ZEBRTD XV 2E L H
P(AV B) = PA XEBINIZZYTH 20, ESD
FREZMES 72, SDL TIEZH IR LWL, 20
bDTH 5, BEZ. HIZIE TFRZHRET 2 (P)
CrREHBTHD) o [FREHRET 2 (P) P,
FHE2HRLT Q) T BEBBETH S 2EL Hm
OP = O(PV Q) I3 H#ANITZ Y T WAS, SDL
TREZYLHERCHRE, WO DBDTH 5,

ARFHX Tl SDLIZBT 2 sl e 2 Y o IEZ
LML FE RO — BT e EZI LN
HER SR — > 2. &5 TR WX — > (Free Choice
2%F Ry 7 A, Ross D8T K v 7 R) & ZnFH
HL. LLM DR 2 FWEMEET 5,

HE R O N T H 2 B mMITH LT,
FIRO AR E&ICE D 2 iBmimo bz 5
H & U7z AR 13 A8 kR (epistemic logic) & P
N5 [11,12], FEkICEbHL 2 FHIIE, T~BHoh
TWVW3 | T~IHEERTH 51 &\ o 72BN a8k
MICBET 2 EE., I~ Gl L) DS
%] LWV o 7Rl s Rl REtEICBI T 2 B D B,

Fe 5 am I L AR R GR T b MR O —fET
» %, Holliday & [13] 1%, FRakHUH#EERICRE3 2 LLM
DHEFRAEN ZFHl L TV 5, FIGmEICBWTZY
AR R X — 2 O—ERIEREER BRI B VW T H YT
Hb, £l AU Z IFZYTROWHEGR (X — 1
OWTHMD LD, I TARMITIZZD X S 72
imoS R =L T, #EERDEX Y T 4 DIHEIRT
B % D IEMEN GEFHM) THE202ICEL>TLLM D
HERRICEDEL 20 S R T 5,

2.2 HESRODFREESF

RHABEDTE T, mHERIcB Y TED LD
E% WABOHGRT 7 —DE TR T VLIZDONT
K BFFE X NTWS [14,15], ZDOHIRZH % 2 T,
LLM D FHiic B WT H AN O HEFRAE 1 & D ELEg,
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HimT 7 —DEALZICHFEEIEE D OOH 5, FF
12 LLM OFmFRH#EFRBEE H 0998 2 LT, Wik
R T AEERDE LN E, WEANICIEZ Y
R TH 212D 20b o3 IEZ Y Hime e HkT L
TL ST 7 —oEm (FMERNHR) 23
INTWVW3[16,17,18], D> —2DT 7 —fHm\E L
T, #EEROFHE L MmO BERE B IFIEE R
DHET 3 HARSEEHER (NLD) O X 2 27 Tld. LLM &

BRICHANTIEEREOHE TRICIEMEIME N Z &
PIREXINTND [18, 191,

ANEDEE Tk, HSAEEERICE D
2 NEDOHERDIZ 5 D3 — I TSR A HEGm I e
IEfERBENZ E SN T0 S, flZiE. AR
HESRBE S ICBE 3 2 HEERTH W S5 Wason DFEIRGR
(4 B — FHE) Tk, |BESER. HXWHEE
TERDBE D 258, — I THRNBNEDSEIC
FERTHAGREICHE > THEm S 2 EIAICH 5 Z 2 A3
WEIATED., FXA ITEL L 7= AR oHEGRRE
HOFHED—D v T TW3 [20],

DI EZBEEZ TR T, MERNHEGRT — X
Ly FEMEL, ) BHERETHONTW S 2k
T FREIHEGR S X — > DL, (2) WIGHEARHERR &
AR R O LB, Q) BaMHRMR L IEEE
BTS2 —HAE WS FIT3EH S, LLM D
FEIHERRRE )1 2 B S %,

3 528

3.1 F—=42tvhk

AREERTIE, 1120 fFOHERBI» 6722 T — XL v
FNEMELE, 7&Kty FOMHHASIEIZHEGE
TH 3, SHERFEIE. —DDHIHE (premise) & —
D DAREE (hypothesis) 2> 572 D, & & (entailment) &
5 WX IEE R (non-entailment) D W3 L0 D3 IE i &
7%, &R O FE Normative #R8) 13 640 £F
(B 360 1, FEEE: 280 1), FRERMIHERR O AR
(Epistemic &) 13 480 fF (& E: 300 . JEEE: 180
) TH O, SHEFRAEIL 11 OHERR X — VI
SND, K 1ICHEIRHERD 11 D 8Z— 2 Z2RT,

T—Xty bOWRICHIz-> T, 3. 11 OHH
NRE=VIZHLAFTT Y I — b EER LT, X
2. Gemini Advanced 1.5 Pro # FHWT, 7 7L —
MR LEEZMRA L. AR AIREED XX H & & F &
LRWE (B2 L) ARG HE RIS LT
TPl (ZEMERDH D). BIO, Frr Rz
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1 HREAHER X — > O —%& (FC-Or-Elim/Intro X Free Choice 287 K v 7 2 ¥ Z D, Ross-Or-Intro 1% Ross D5

Ry 7 226 T B HEam SR — ).

5~ NE— SRR ik &R

NotMu-MiNot —-0A = P-A aE It is not mandatory to take a shower every day. It is acceptable not to take a shower every day.
NotMi-MuNot —PA = 0-A &R You are not permitted to litter. It is mandatory not to litter.

MiNot-NotMu P-A = -0OA B It is permissible not to attend the party. There is no obligation to attend the party.
Mu-Mi OA = PA aR You must take care of your health. You can choose to take care of your health.
NotMi-NotMu —-PA = -0OA =03 It is not acceptable to lie in court. It is not the case that you must lie in court.
NotMu-NotMi —0A = -PA IFEE You are not required to use the internet. You are not allowed to use the internet.
MiNot-MuNot P-A = 0-A EER You are allowed not to drive a car. You must not drive a car.

Mi-Mu PA = OA EEE It is permissible to help others. You are required to help others.

FC-Or-Elim P(AVB) = PA BE You may travel to Japan or France. You may travel to Japan.

FC-Or-Intro
Ross-Or-Intro

PA=P(AVB) I EE
0OA= O(AVB) IEE

You may learn to sing.

You must tell the truth.

You may learn to sing or dance.

You must tell the truth or lie.

e RA LAz Zzhzh 20 i3 OER L 72, X
TIEhENDHILTH %,

« 7 ¥ 7L — b: Itis not obligatory to A.

« [8:2MH) % L Tt is not obligatory to eat breakfast.

«{SEMILH Y : It is not obligatory to care for your

children.

e F % > A: It is not obligatory to flibbertigibbet.
R HESR DG AL “It is certain that A” P “It is not
possible that A” W o727 > 7L — MZXT L TIH
ROSCRER LTz LLM 23K L 72 3R T ol %
Frv 2L, BEZISUCTAFTHEZIT- %,

MR LR T— 2ty b2 o 12 2 icH#imD
R IR DR T 2R LT, AigdkEiz & &S
205 HET S NLLEROBEE FEi L 72,
3.2 REBREE

RFEBRTIIUTD 8 HEDE T 2GR &
L. IEf#3# (accuracy) & 227 & L CHHfi L 7z,

GPT-3.5/4/40 [21, 22]: gpt-3.5-turbo (gpt-3.5-turbo-
0125), gpt-4-turbo (gpt-4-turbo-2024-04-09), gpt-4o (gpt-
40-2024-08-06), gpt-4o-mini (gpt-40-mini-2024-07-18)
(R F A =2EFVFThB IELNH)

Llama-3.1/3.3 [23]: 1llama-3.1-8B-In (Llama-3.1-8B-
Instruct, 8B), llama-3.3-70B-In (llama-3.3-70B-Instruct,
70B)

Phi-3 [24]:
3.8B), phi-3-medium-In (phi-3-medium-4k-instruct, 14B)

NA R =N FTRA—=RIFZTITRTDODEFINLT
temperature % 0, AT M =27 Y R%® 10 ITHRE
L. ZOMidBEEz Huwz,

LLM N®D A Jj & LT Zero-Shot 71 > 7 } &
Few-Shot 7m > 7 b D 2O 0 F bD 7 7

phi-3-mini-In  (phi-3-mini-4k-instruct,
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L—FEERL. T Fhorny 7 s TEE%E
17572, Few-Shot 7’1 > 7 hTld. RIEICHIT T
TNRTOHFR X =% 1HlITOoV > T e LTH
2Lz, HRLETa Y7 ol Al fHIRT,

3.3 HBROR

2 Normative A8 ¥ Epistemic s iIC B} 2 FHET LD
IEfi#3R (%). Zero = Zero-Shot 7’1 > 7 I, Few = Few-Shot
Jay7 b AMFERROH 2 RS R (80-90%),
& (90-100%).

S % Normative Epistemic
Zero Few Zero Few
gpt-3.5-turbo 7234 73.12 9146 81.67
gpt-4-turbo 64.69 8844 8896 91.25
gpt-40-mini 81.41 87.19 8479 85.21
gpt-4o0 8422 97.03 93.75 92.29
llama-3.1-8B-In ~ 70.31 73.28 76.04 85.83
llama-3.3-70B-In  78.75 94.06 91.67 91.25
phi-3-mini-In 86.25 73.59 82.71 81.25
phi-3-medium-In  81.25 74.84 85.83 91.04

#+ 3 Normative 88 (Zero-Shot) 128 352 B3
L8 T ¥ DIEfEH (%). Incong. = 52K H D, Cong. =
S2HM 72 L, Nonsense = 7 > > &,

TN Incong. Cong. Nonsense
gpt-3.5-turbo 69.09  80.50 68.18
gpt-4-turbo 57.27  76.00 61.82
gpt-40-mini 79.09  84.00 81.36
gpt-4o 7227  94.00 87.27
llama-3.1-8B-In 7273 79.00 60.00
llama-3.3-70B-In ~ 76.36  85.50 75.00
phi-3-mini-In 80.45  89.50 89.09
phi-3-medium-In ~ 76.36  86.50 81.36

REERIMHESR CERERAVIESR D LEER. Y 4 A
(Normative #frH) & 70k B9 HE 7% (Epistemic /&) 12
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4 Normative 338 (Zero-Shot) 1281 2 #Eam X — ¥ BIIEER (EEBG: 88) (%). BfNHIXERE O ZRT: R

(<50%), TEi% (80-90%), & (90-100%).

ETN \ xR \NotMu-MiNot NotMi-MuNot MiNot-NotMu Mu-Mi NotMi-NotMu \ FC-Or-Elim
gpt-3.5-turbo 82.22 98.33 91.67 100.0 35.00 68.33 100.0
gpt-4-turbo 64.44 83.33 53.33 96.67 36.67 33.33 83.33
gpt-4o-mini 81.39 100.0 76.67 100.0 38.33 81.67 91.67
gpt-4o 85.83 96.67 71.67 100.0 56.67 100.0 90.00
llama-3.1-8B-In  86.11 100.0 93.33 98.33 38.33 86.67 100.0
llama-3.3-70B-In = 93.89 98.33 85.00 98.33 81.67 100.0 100.0
phi-3-mini-In 82.50 93.33 88.33 95.00 31.67 88.33 98.33
phi-3-medium-In ~ 80.83 95.00 91.67 61.67 43.33 93.33 100.0

#F+ 5 Normative 7R (Zero-Shot) 128 ¥ 2 Hw S X — M HIEER (EEBZR: IEEE) (%).

EFN ‘ FEEE ‘ NotMu-NotMi MiNot-MuNot Mi-Mu ‘ FC-Or-Intro Ross-Or-Intro
gpt-3.5-turbo 59.64 70.00 93.33 96.67 3.33 22.50
gpt-4-turbo 65.00 100.0 100.0 100.0 0.00 5.00
gpt-40-mini 81.43 100.0 100.0 100.0 46.67 50.00
gpt-4o 82.14 100.0 100.0 100.0 56.67 40.00
llama-3.1-8B-In 50.00 55.00 46.67 70.00 26.67 52.50
llama-3.3-70B-In | 59.29 100.0 70.00 100.0 0.00 10.00
phi-3-mini-In 91.07 100.0 100.0 98.33 71.67 82.50
phi-3-medium-In | 81.79 100.0 66.67 100.0 63.33 77.50

B2 RER2WCRT, aYTFRAMA
HEEBATO R WG S (Zero-Shot 711 > 7 ) Tl
phi-3-mini-In % & { ¥, Normative #& O 2 a 7 H°
Epistemic (R D A A7 % RElo 7z —/ T, AV T
X A MNFEE BIT o 7235 E (Few-Shot 711> 7 b)) T
X, —H#fDE 7V (gpt-4o-mini, gpt-4o, llama-3.3-70B-
In) TR 7 H%lE L, 7% Epistemic af D A2 7 %
Normative ifE D A 2 7 73 _E[A] - 7z, Zero-Shot D}
& & Few-Shot D ETlE. gpt-3.5-turbo D Epistemic
R, phi-3-mini/medium @ Normative Fh 8 % BR =
Few-Shot 7’11 > 7" M2 & o TR a 712X FSF (2
RA Y PUADIRT) 28 Lz,
EEHROBEICL BB Normative if &
(Zero-Shot) IZ B} 5, HEFRONAENEZHEKD D,
BRI L. FrE Y ATHIGEADENETAD
AHififE R % % 31K T, FRHKD D OHEERIZET
DEFLTESHERZLOHRE DEL <. FEREE
M7z eI B 2 A% LLM O = 7 —{f[] & [Fl
DIEMA%Z /R L7zo llama-3.1-8B-In 2R %, F >t >
ATHHHGEFMEERD D L IZIEEFE,. 22136
SHERD D EEEHRZ LD R T2 o7,
HSEN X — DS, Normative #E 58 (Zero-
Shot) 12T 5. SEIIEM L 2 2R X — | JE
BEDVIERE R MR-V DEAZTNRIZOWV
T, BIRERRY X —VHIERER 4 20 Z
EDRBTH IR SITRT, aEHm L IEEEHR
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DZENZNDORIKIEMRRDO L TIX, ETLICL -
TRA7DEDHZIZIEXSGDENRDH o7z BEMIE
fR e T DHERR SR — 2 (R 4) TIE, Mu-Mi 2L W
fEHFENZ & - 7=, Free Choice 237 K v 7 2124 T 5
iR S X — > (FC-Or-Elim) I3 ¥ DETFILTH R a7
(EREBEZLHE) BE L (1) 83-100%), [13] D
5 FARRIC, SDLICBT 2B Z Y Tidiz <
HARHERR . —B L TWw 5,

— 75 C. Free Choice 287 K v 277 2 D D H#HEEH S
& — > (FC-Or-Intro) ¥ Ross DX T K v 7 21Ti#%Y
T B S X — o~ (Ross-Or-Intro) Tl, L DETF
NTRa7 FEERLBEZIZEE) BMEr o7z, OF
h, ZN5DET I TIL, Free Choice X7 K v 7 X
DHERR AR — > DIFE L IFMIC, iR LD D
SDL 2B 2 i 2 Z 4 i —B L TWw 5,

4 HDHOHIC

AF T, HREHEGR IR 3 2 LLM O H#EGRFE
Sz, WY —X=v D2 DDA S L
7z HEERDEIMHK DB MG E. Free Choice 2%
Ry 7 2B LTEZLDETALTABDY —X
=y 7 e FRkDIEAD B ST h, HRERHER & 7R
AR R O LB o — D HEER S X — > Tl A D
V=A==V 7 3B B EAE R T Z e R EN
720 ANEDY) =X = 7D X DFEFLWHEIZSE
DFETH %,
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Determine whether the hypothesis follows from the premise
— (s).

- Answer 'entailment' if the hypothesis follows from the
< premise(s).

- Otherwise, answer 'non-entailment'.

Respond only with 'entailment' or 'non-entailment', and
<— nothing else.

Premise: You are not required to attend the meeting.
Hypothesis: You are permitted not to attend the meeting.
The answer is:

B 1 Zero-Shot 71> 7 + O
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Determine whether the hypothesis follows from the premise
— (s).

- Answer 'entailment' if the hypothesis follows from the
— premise(s).

- Otherwise, answer 'non-entailment'.

Respond only with 'entailment' or 'non-entailment', and
< nothing else.

Premise: You are not required to finish homework by
< Friday.

Hypothesis: It is permissible not to finish homework by
< Friday.

The answer is: entailment

Premise: It is obligatory to mail a letter.

Hypothesis: It is obligatory to mail a letter or to burn
— it.

The answer is: non-entailment

Premise: You are not required to attend the meeting.
Hypothesis: You are permitted not to attend the meeting.
The answer is:

B 2 Few-Shot 7' 1 >~ 7 b D ffl] (Normative g &, — &l
)

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).




