SEEAPREE

£ HoSRAER RS B

STEE (20224E3 )

BECHEEADRENL 7 7 0—F TORERIERORE

KH =
TBOERF BT
9924658973 @campus.ouj.acjp

1 [FEHIC

GPT-3ZIZ L & L7z Al O STARA M\ E LT
LT, fRIRATREME 2 EOMLEN D, oo TOEER
K7 SRR X 2 7 RoF OF I ENRE S & 9
ELTWD., AFETIE, iV Lo AR A
LBEELRND, BESHEZWMEMICHET S Z
LEEBRLELOTHD. RIOTHE, ABITIEWAE
WAMREZR b D& X G L T HE)E N EWITR Y DD dh
.= T 4 T OEBEITHET VOS5 TIE
%ﬁf%&w%@iﬁbkﬂ@wgﬁ%%@,th
DB~ B D & R ~OMEERN, 5 & &,
MELINTWDLEEZ 5.

B, EBHmOEHIIE, HEEXFELLTOXE
I TIERS, FFLEEL LTORGEICLEEN,
BRI % & LIARBRIZIE, RERIEE > T 5.

BETF D ROBERTa X° T5 72 K DO EFEE T /WL, AW
SINT-FEM % mask =8, TRISERLDTHD &
25, ZOEALEAEORMOMRERZD L
TIE, ZORBEmPORIILIEESZADD, TFTrv
N> N EOENEREN D, HTOFE THEH
XL, FERERECHDEEDND. X
E XM OBRITHRICIE VW EE TH D.

Z T, NED BB~ DO & LiIARZ1T 9 BRI
BRI Y 2WAT L CHRE S 5 2 & C, 208 xR
BEBONRE—TIRZHZENTE D, GEBR
RO EXFESC LS, B2, BTroK
AR/ EONHBHRZRHR L7 5 2 TELET 5
BRI BV T, BT 7 —F O REM &
BHELEbDTHD.

2 IROB/ - FiFiE

AWFFETIE, AEAEETHOONLEANREES
ERLFLSHICSHLT, BEGmEPEAWISHEL
C, Multi-Hop Reasoning ®<IF-THEN-BECAUSE>T
A, B CORBICSH, WHT5 LT, NEBERS
BRERPHE LN ONITIR A DI EEBLRZLT-.

— 1003 —

—ERIONTHETHW SN 5HRmTT
HDHD, WRPNIFFAHE L TOZF A= R
FURRETHD., 22 TIE, <IF-THEN>TAHIE &4
HEENPLTHoT2. ZNEILEL, BEDOHEE
FRNCREHER O _NTHEALZZLDOTH 5.
<IF-THEN-BECAISE> T & Ui, L& X o Btk
D, BRI Z H3LD. B, BOVIRRFETH,
ZORIBOXIROE =%, < BV BB F—
Tl L LiAdr, fRIRFIREZ2EET N FIRE &L 72 5.

2.1 BB MERICKD7 TA—F

AREITIE, HEEIGICHELR B ARGEELH CTE DL
DUWHE CEL0EME45. £7°, flmmFicLsd
RHEHROE LN AY, I, & & BERE
(Recognition of Textual Entallment RTE)%E&DJ: i,
Multi-Hop Reasoning (2 XA EEW T ICIRLLADETC,
%'-ié[Ammmmumnu@BF'ti AFED 65%
WXL T, 35% ThY, SOTA THHEENTZ. ZDOT 7
n—F%, EEXFELELSE~OHEPGILE, TNE
R 2.

2.1 (BB MmEBPICK IR LHRN

BB C D IR ZBL O RN FIE LT, TIF-THEN] 2=
DITFAR—I AT LNZET 5. 121D
BDOFNEN I T HNE TR ZALNDHDICRS. A
TWATE CTHTLALOITIEFEL, ERiDZE L B

DEWHDIZIRHID. ZOFERKRO—DIZ, Fi5imil
%@*hLﬁﬁﬁfmiﬁME2+Dm%5:®%
G, BFOBAITRE T, IEFICEERALLOIZRL
5.

ZIZT1 o1 SO Web TRIBEIZR-72%
DO, ZNEHILTIH7L —LT— 775).:677— TP NG
ﬁ&%&%@ 2720, BARMEOSH AL DX, TOXRRIT/L
TRoTz.

T v a—2—%F I x(have(l, computer(x))
> TW5

TRCOEFITE®D |V x(writer — 3 y(like(x,y)
I A documents

2-1-1 — P& Ehm B A D 1]

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




22 BEEBERBRIC KL S HREH

EEBRRHRET, 2 2OXEHTEL, 1 DITHifEs
7253 (Text; Tz, ©9 1 DI E £72% 3L (Hypothesis;
H)Zi%EL, TNHORERMAEKAL T 55 % Yes,No(0, 1)
THET DA THD. Pl FIord (K 2-2-1 £
M.

IF(state) THEN(action) BECAUSE(Goal)

BHH, RS BEELS. fEFIEN TR
7b, VD,

BHH, R2AES BEELS. FESLWE A%
D, A

[X] 2-3-1 IF-THEN-BECAUSE TO#ifitE

T FATMEH, S CHEARE &~ IF(state) THEN(action) BECAUSE(Goal)
H: FATREH, FERIZV. THSRZBE | SREM CTRFIL | an &R TEN
—HE: BETHD T270, TEL, RV,

2-2-1 & E BRI F

2-3-1 IF-THEN-BECAUSE CTO##ifit

ZITIE, B TEHEEL CQWATASHEL Tz
1Th &%, HEMNIZHRTL2THEZE<LOTHLD,
FRERA LD 10 1 ODBHERINDFR TIF/2W 20,
Za—AFRLFERO T, FEBRNLEIZRDIIELH
D, EENLETHS. EHAINDSGEIE, RIAhRA
REDIHNT, B, MHEEVDOHLRKNRLFE R LD
DEET, BTN EIK BRBRG AN R Y EE
255,

2000 FAROFTCEOERRN 2 SREX AT, ZOEE
BIMREREE N EWE CThoto. D%, 2019 FEEHMD
BERT 2L EFE NI TLAE, IERiDRE LA
PED BUHEE O SNS EOFME ST M T b7y,
IREZBELIIERMEEHEOBERERTLLT,
— T AT TIRELNAIINT o7 ZD LD
2, [RFFLCEERE AR Z DT FEMERNEIN
WV B CLE, FMEM I E LD, Mo EH
FRICIRS LA DR LBIE, RETLRD.

BERT (2155 B BRI, SHELSEOHREBEIZL
H2H0OTHY, FREMIHERD NS Z ENHIFESL T
5.

2.3 Multi-Hop Reasoning T®&E A

Multi-Hop Reasoning (Z1%, JAWEED 72, AKIH
T £, Arbashahi(2020) @ IF(State)-THEN(action)
-BECAUSE(Goal)» 7 7' 1 —F Wit % . @8
TOMLBZIITLT, T 7 L— hERHA L
LD THDH. 2O IF-THEN-BECAUSE 14 3 Bk &
Wb & LTIme—F AR—3 o R Y, JEHFHER 7
EndHDH. Lrl, BREET, ABEORRETHY
WMo TLEIRET, HEVHRERMTIIRD-
oo ZHUCH LT, BN, HOoMEEEE
WCLTeT 7 X v a v OfEEmEEISH LT 05,
Ak > Multi-Hop Reasoning TH % . BN - mH
K- HEEZHEFORAFICENRDL LN TED.
D%V, BECAUSE FillIfEORINKNAE 2 b
IF-THEN CTHEETEX 5008 A Y v N Th5H.

— 1004 —

IF-THEN-BECAUSE THEx.5&% 2-3-1 DEHIT7RY,
AN, FOEFERRDIENTES.

2ABEEE~DEA

5, =2 —ATHEY FiFshizaa) T OB
OARFESCED P TELET5 (X 2-4-1 2/). RO
TR RE I, FRERE OB RILR T A DB B,
TIELRELTEZDN, [Ft4 8 KiliZeh, BRI T
OREFEIIHEDRN ) EVI IR T TV T 72 En
BT ORI, ERAIITRILLIZREZ 035
B. ZORBTOMMIRTIL, FAT=2BNRILKE DB T,
PRI EHE R S v V5.

ik 8RR E 7o, ARESE TORFIMET TSV,

2-3-1 HESHEOH: REFEE S COBN ORI

ZORMBBIRTIE, fET BIX p=q 22H-q =-p
RN THDEBNMETHD. BB ERmEED L
T, kP FREOBRELITOLEDLHD. Pepalld, Tp
V ap) DEBELY, 151 ODMEEHRTHHDT
5. EEBRREROBEL R DERE DL LS.

q

~-q

p p 725 q % 8I%
WE TV, Rk
TEFTERN)

p 72b~q [ 8FZ 1
TTCvhE, e TR
FTXD)

~ ~p 726 q T4 8%
WX TVRITIE, B
JECRFTERN

~p 7eb~q 14 8%
WETWARITHIE, S
JECRETED)

2-3-1 XHHEBALR TOMER

IF(state)

THEN(action)

BECAUSE(Goal)

TSI AR T
WARD,

TR,

EE TR FD

an kT HE
UNTFZRUD .

2-4-1 IF-THEN-BECAUSE CTOfifit

IF-THEN-BECAUSE THEZ %&[X] 2-4-1 DIHIT7RY,

FREANTH, FOEFFRZDILENTES,

This work is licensed by the author(s) under CC BY 4.0

(https://creativecommons.org/licenses/by/4.0/).




25 BELEE~DEHA
DU, RIBHOATEATRY BT TEET5 (K 2-5-1
B .

LY, SUERRO R TH, a—I O Enh 077
N, IKANNTHSmEmTHA.

IF(state) THEN(action) BECAUSE(Goal)

A(FE) a—e—fKie ?

B() BH, Bopn:--

2-5-1 RimH D= Eh 5]

B RENCPLD | FEEDBREAN
75, SlirzFIn
AP EAYAR

HENDIOIZ.

[MC< IF-THEN-BECAUSE TH#x 54X 4-5-2 D LD
(2720, RADZENTES.

[ 2-6-3 #1LFDXFENTF 0 IF-THEN-BECAUSE TOfif
2

IF(state) THEN(action) BECAUSE(Goal)
a—b—% T | BERMTS. fEEIZEN <7
L, b,

2-5-2 IF-THEN-BECAUSE T ¥t

ZITIE, la—e—%firL, B<EMTBIORIZ,
[2—b—Z TN T =A L NRDBHY, EOEINELRDHT
ELHD I EVVHFR D E N TODODBAMETIZAR.
EEEZRMCIL, MEE1 o1, FEERTAVLENRSD,
ZIERRTE A EREEB ORI TRy 2o TN D
EEDbNA. LL, la—e—%fkicd, H7 AL 55
TREOENEIRDL | LV L FITOR0Mms 12257
W, WL LTI ZDBZELEZHND.

2.6 BEARMUERA~NDEH

PUF, BIEMEEG COBLETOREEOE FOMIEIC
DN, BERTD. FRLREDORFETHY, 7-o7= 1 %
DORFFETULIN RN, ZEHER T DDI11E, Hied X
DEMWEERTET DT TIIA 4 THY, et
BRSO MR LI LD, R ES OO
TREl (K 2-6-1 &), etk 253 (K 2-6-2 &
).

3 RERBADILE

[IF-THEN-BECAUSE] 7¢ E&i#l~ L — ALSMC
b, FERAED TIF would, 1 would... ,But I really want
to.] 2%, HEAEEOHRMOEREH RICLILGEIZHE
Z 55 (X 2-6-1). Z 2 T, EEICHRE TE =)
DITFELE L TN, FEEEHE O % O RS % H
FZTC, TOEKMPKM - NEIhb., FEEIIK
MO TRIZES LTHIRE LW, ] 2EERLTWY
5. 20X, WY L—AICEEE DOBXCER T
BEDDHIENTE, HDHL—EDOIREER N SED
ZEMTELRT, AEEbis. £7247T LD,
FEEOL L XDOBHRE N TE D LIRS 7203,
HEEIEDZ S ORmE T, EMERIZKRLT S H 0
Thiud, HHIZZYHLI RV EEILND.

(oo FiZZz> TV, BEAIZFATE-

1) EEORERNS B HEORT A SEAET LT

7-.

2) EEITEEORENEG B HEORTI U IZSEAE
FLTCWEE T,

3) SEAETFT O, BIHT2EPKIATO N TH
)

4) EEORBITEO-OIZSEAZT LTV,

5) FEHEORBIIEHEH BREVITRSDOZHM-> T
2.

2-6-1 B & T ORFHEOT I

| TRRSA BDBHAAEVICPSDI>TLHD ? |

[5EAET LD

2-6-2 LT OLFEMT

ZZ T, IF-THEN-BECAUSE TH#Ex 5, [¥ 2-6-3 D X
INTRY, FFINTH, TOFEEERDHZENTES. 2D

— 1005 —

DI, L LHRZR o7, BRI, K], 1T
720N
2-6-1 IF would, I would... ,But I really want to.
Next | will.
4 EHYIC

AFalE, BB OIGH TdhD Multi-Hop
Reasoning @ $70 4KFERCH G4 2T,
[MF-THEN-BECAUSE | <2TIF would, I would--+ ,But.| 72
EOFRBLTL— LT, Faka e TE D A REM AR L
7o RN AR T T a—F O —2L LT, BEESELT
TIR<GEL S HEOLH ThH BRI Z T AR T
LEZLND. BREFEIEIT TOT 7r—F1%, 35%IC
WELRVD, 5%, EREL R AN~ LT E—
NIRRT 7T a—F CTELELTPLIET, AMD 65%IC
IDTTOEZ., BB T, Siedymmen
BRI ICEAS T b, SlEkiE, B
720,

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




5 SE M

[1] #rH [Endk & HERml, ¥ — > A4k, 2002

[2] hnf - LB TRSamdilys), ok Ry, 2014

[8] WP T WEWREFEIT R T D D0, 4
HeEN, 2020

[4] S5 TR SFEOHER ], SRS, 1985

[5] Minsky (F7#RaR) X > A X —{d DM O LR ],
L7 HR<:, 2009

[6] /hHY TCommon Lisp & A THIGES m 7T I 7

(F&) ) v bw/ I—FRFSH, 2017

[7] Peter Norvig Paradigms of Artificial Intelligence
Programming: Case Studies in Common Lisp,
Morgan Kaufmann, 1991

[8] &R THGk&#am) |, SiESL, 1988

[9] FE 2 £ A E{E(2020) [BTSI HAGE HREAEE

2SR (FF VA7 VT b - ) 2020 AR

[10] Recent Advances in Natural Language Inference: A
Survey of Benchmarks, Resources, and Approaches
Shane Storks, Qiaozi Gao, Joyce Y. Chai, 2019

1] 77vv & VU4V U IRTA bR A 57k
EHICR TS, H2EEB5]  “Politeness :
Some Universals in Language Usage” , 1987

[12] AW TRF A b 20OHG KEMESE, TH
FlE57E], pp.66-71, 1997

[13] R JF TESEVEREGG O Rz AR T4 hxr A 30
% No.3 #¥%E A Tl E3E, 2001

[14] 2z L TEET —20o0MmikES L SiENEE
~OIHINTFIRE 33 & 3 77, 2018

[15] KH [SFE5OFEMGRCBLE R BLO Jeim iy~
DRI % —F%2 % 23 [5] SIG-AM AL
HREF= A iR, 2019

[16] K& (77X 7 v ar—Nii & BRG]
$hEE R, 2007

[17] FRAE PRIEFHE Lok - SRR oM A IC L D
Al SRR OS8R s, WFFEER e
% — (CRDS) , Byl LS AFFE5H F8 ik
&t Z—, 2020

[18] Arabshahiet.al “Conversational Neuro-Symbolic
Commonsense Reasoning”, AAAI Conference on Al,
2020

[19] Arabshahi et.al 2021]"Conversational Multi-Hop

Reasoning with Neural Commonsense Knowledge
and Symbolic Logic Rules" arXiv preprint, 2021

— 1006 —

[20] Arabshahi etal "Conversational Multi-Hop
Reasoning with Neural Commonsense Knowledge
and Symbolic Logic Rules" arXiv preprint, 2021
[21] Maarten, Shwartz, Choi et .al., Introductory
Tutorial: Commonsense Reasoning for Natural
Language Processing, Computational Linguistics,
pages 27-33, 2020
[22] Mueller Commonsense Reasoning: An Event
Calculus Based Approach, Morgan Kaufmann, 2nd
edition, 2014

[23] Lehman, Laird. A Gentle Introduction to Soar, an
Architecture for Human Cognition, 2006

[24] Shwartz Maarten, Choi et .al., Introductory Tutorial:
Commonsense Reasoning for Natural Language
Processing, Computational Linguistics, pages 27-33,
2020

[25] Lin etal “CommonGen: A Constrained Text
Generation Challenge for Generative Commonsense
Reasoning, EMNLP2020, 2020

[26] Mueller, Erik “Commonsense Reasoning: An Event
Calculus Based Approach”, Morgan Kaufmann, 2nd
edition, 2014

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



