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P. Yang, K. Sasaki, K. Suzuki, K. Kase, S. Sugano, and T. Ogata, IEEE
Robotics and Automation Letter, 2016.
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Paired recurrent autoencoders

Each module is implemented as a recurrent neural network
which is suitable to encode variable length inputs to fixed-length vectors

Action decoder works with external visual input
to deal with context dependency

Action Encoder RNN Action Decoder RNN

Binding
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NRERAETHLDFE LT, WS ONERERHD E-ED,

AIDEFEECDUINT

= 551 LAJL  AERODAITHDH “

= ORy R THNUE/N—=F v ILINU 7 DEA

B B2 LA REFBNER T SRADIER
» REGRT 4, TSULIEERE

m 553 LA BARZEE D T ARV EUEIREAN

) SRR DIRERN

Constructive Developmental Scier

“deVSCI

2-2-7 Al DEEFEMIZDIVT

B 2-2-7TIZRTEDIT, B 1 Lo s LTIERD ALIC K 2303 & 5, Bl zIEL, Fex DZF
NEELER Y NOEGEIZIE, NA—Fx AN TEHEALTWDS, DFED, XA NEELY AT
i?ﬂﬁ‘éﬁ‘i BLTHEEBN LRI 2RO OIED A, ALDBHONIEBN LW L 20D
WO T-E . RIEFEIIK L TR Y 77 AL S AT DTSR~ <D, H2 L
Awkbfi RIEFE N EST ARG T HZ L ThHDH, BEFEET VOTIZES S
HIETERBUTIER (SR CHRMEREE IR > TR, TIWDEETFEORIEZREDTWDH LD
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SRDHN, EOAHEIET DD ORI LR N LIEFICEE Th 5, Il TlL, 4R
BaIG (FEEHEEMZERT) 2130, WAWARMREEICI VIThbITns, ZL T, 3D LN
e LT, FEOFECHERMOE S ZE D AR, AFIEWEEOSEHE2 385 2 & CEH
PEHERT D HERH 0 ED, FlZE, BoOBEICB W CHORIONNAY a2k [arta—4
— LTSN THE, ENLUSNOEKE LD ZENRTERY, LMALERIR, 2 ta—%
—IZRDDD, NU—=RA L ML, vk b x—h— NIZ72 5 O HIZITRE 572
W ZHIE D BAAMRTRELIDIT THRW [FERER oK NEI NI a2 TF AT,
ESWVIITHIHM TRAINICE > TEHRPILHHNTL 5, BRELEFEEZFSTA ¥ T 723
VTCEDHVAT LA (AR b)) BEX, HBDHAVTIRANTHIIE I RAD00? 2R+ 5 2
EMRETCHDHEEZD, FEIRET 2 Ny XTI T AT T 5, b L IEER
B2 D0OTIERLS AT ADMTENZ LB i TR (Experience base) & L THEA IS
REHOELERITIEZEZTND, THIVIERT, &HT [HEM) 2522000376780,

BB
Q: TF7ZBATCERETLIZEA Y b OXATIZEBWT, D LEOHEBEZ THIT S LV 55
NHoT=, THIT 2 HDOITHEARIINDD D2 05D World Model & 72>, DK HL
(Representation) % FHIL CTHW\WWE o7& b T D0,

DTV, Fom|y,

Q: HpZTHTLZLEOEREZEDLIITEXTLL IW0N?

A: BETELIRRZETTHT2OREBELEE S, £V ERTIE, ERICE > THR
EHRTEL2H0%THIL TN, SO%AEE, ¥—5y NBREG) LIEE A EKT 5
EWH T EME =Ty NedD T, EHOMIZITEBENR N0 LT WEERRIIR D, £
T PRIRI ST D LRRZEERIE D RIT T D,

Q: RDIFE., ZNNFEIZTEDDITN?

A: CELRET BRELLEREHS ZENRERL, NROMBEZANTETISELH S,
DB T DB, FTHT 2EBOMGIEIL, TNEEEm< R THFEE L
LCiEtmic@<,

Q: BEICL D (LAY, ~NENIKC) ZuRy bAMETEYICFITLEES S Z L
X, ®5F, R THDLEE Y, FRROT =T 7 F v id, WANAEZLNDLMN, FEAR
PIZITFREY — T VA EE B — 7 AD, EIEX VT 4 —D—7 V ABOFRTH
5EE25, b LEORICHERED DEBRCEFEOT — X 2 2BV IALTELE WS Z &
DRV ZE I M2

A FTE, vy MRMEBERFELZFE TENTVNEEBI TS, 2FD, ZouRy b
ITMRIZX LTI ST 2L LM ZELMTERWVE WS RIHEDOHT T, ZONRTTT 1 —
EARETEXDHZIEEAHBAITHEOLTWVWIIEWVWIRETHD, 9952 H LWVEGE
B, L) BREROED HFEE LTA- TE THIRTE 2 REMEN T 5, #hifjz
HAIFE SEE LD L EEAFRFE ST L2 HEF L T, TNOLEFERET 00
HiZHEDEEZTBY ., BMEERRT 4 7 ZAOBENLEER LIZW, 7272, 7<%
AELEEbND L, ZNUEH X - EBEMITIE -,

Q: R7ZBTTHEAERyY bl &z, BIFCHML T, ThEhITRy hT—7 258 &

>
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o »

> o PO

TV, ZOEI RN E AT, bEDOI M LN THENED LI
TE5 X RPUBIFRE LB S - HAENIIZED X 5 BN D RETFEIRD N2 1]
D—=DDFHy KT =7 TWANAEMELZFETLE RO ENE S, HORREH
UL SNTEMERFIRMEIC A T T4 XSNDH D)2

COREEELVWERIZE, ABITIHESEOSE(LF DS DR (HIITWA TN TR S 5D

T) B THD (bR T MO EEE) , EhI 2 E @3 LT, S0 & 20 H
EHAIREN? EZ D MAGDOERREN? EIRERTHETROoN?2ZDX 57224
FTHERLEY>ET DL, XA XT—=0 T (AXEE) OMFEHEIICA->TL B &
BoTWnd, ZHEMHETIZRWE W) ONREERLEFL T, WAWART AT T ko
TRADOMREOFA GBI L TV EHD, IR > TLE I ONRBIRTH D, 1X61F
HiR=a—FNLFxy NT—=7TRLOM, fHO=a—F Ny NU—27 THDIATL DN
WO DL, BENLORFTREL - NEERBGGFOREmN DD, RPIRI TR L3 IL
ET D, FEANZ—UR, BlrD=a—F NV Ry MIFEEINLIO TN LT W LT
AUH LTV, 2O, HbE W) KTiE, 50MAEDOELL EOP(IZHTI 22
WZ L2 D, 1290 =a2—F 3y NT—TIZWANARHE — 2 B HlbiAte /i 8L
L. AEEOH DITEINH T DAREERH 5, KT M0 2 EMEND L
WA FEREICHEBAWRBNA N TS D EE 5,

D EHEEO Y= U ATH LD T, REILEET — DY =7 AZEEHL T &

FNRDIINDO LS 72 b0 (EFT DI, HBHEOT v 7) RNTET, TN bHER
7 F v o 712> T FEHRA %ﬁ®i9ﬁ%@ﬁ%ﬂf%é®fiﬁm#°

D ENE, AFESITHE LTV AERFTH D,
D RBRAMITEN DS TR TH, DI ARART S L) REEEC->TVNDH LD

2. T va vz, HH5WEENEZ T T, HAEDONE AW L DORET —XE1T T
FETCET, TNTRWERZHOIBRESL DL IRILITEZONDIDIN?

DRIV, FITH [B6%] DX ENEIDEESTWS, 4. @l OSE{LOMF

(2T AR) WS ESAHDHD, Bz FEMER) BDZELZLLEELTHRNEND
AN DD, T EDTDHAMICE ST, ARINETEDLLL, EZTUNINLE
bo= 35,

LB BT LI R LR Th e,

;;Ut%lx\ THI, B2 L TT o R0 TN EHEE(LTEDLEEZ TN,

D BRI LTH, O T B ?
O, REUL, TIKFR DL BoTnD, HOHMHRTIIMEZ 223, Bl

FERIHIOBERIZZZS>TLEI LI RIENEDLHN, MPARLEDO LS 72K B LT 5D,
BIZIZEY 2a— L EWVWIFEDL, HEVEELTEAXATCLE) LHEAL R, LA, U
ANARIBICERTEHILORIANH > T, TNUNR T TFA MUKGF L TEMNED S
(NEEEDO L~V THEDD), SGffioTnaia Y arzarsta—4— LT 50,
NT—RA 2 FEFRIT DM, F—AR—RERHT D00, EOWVOIITEIHM TR ICEK

ST, TOEWMENEDD X572 MR D Lt

DT 2SR Lo m ARy MiE, M L RO 2 TRIFEE LT 0?2

TV, BEOrR Yy FERTIZ, LLAME - IROFNR~TY a VT 1 —IZoTWn5,
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RERL EBREEFICALT (ZLTHREED) MMESNTLE>TWEINHLTH D,
AFHF YA —/AT201945 H 20 H-24 BICBfESNTzm Ry bO My T
7 L A T& % ICRA (The International Conference on Robotics and Automation) 2019
WZBWT, RA = RX—=7 U — R&ZH L7=DIE Michelle A. Lee & (Stanford K%)
\Zd& % 7 Making Sense of Vision and Touch: Self-Supervised Learning of Multimodal
Representations for Contact-Rich Tasks” & W95 CEHEB O, NRIZET KX TH -T2,
ZLT, HEEBIZHELS BN TRANZ 74T U A NMIRo7ZDN,” Deep
Visuo-Tactile Learning: Estimation of Tactile Properties from Images” & & L CHt%IZ
BH9 % 3% L 7= Kuniyuki Takahashi & Jethro Tan (Preferred Networks) T&h ~7-,
fihTE - DLV DL, FSICHERREFEOCONEHDOTHY | ZNEIERETE TS
ZeiZEoTuRy FOEIN LR D, FRTIE, £OEI R LT AR
STEDDODD, REIEIEREX VT 4 —LEBLALMATEDLZENT I KRE
Th oD ERITE> TS,

S L, KHOERICH T2 THIZEE LR DA TEE LTS 2

DI THEEE A EATWAR, b FEER L E bAEDE TS, 272, HiKEZFFD
EWVNH ZLIZHONWTERD EEIC, BETFEICTHTEE NI B FEANDDITKET
bHEZEZTND,

2. 3 BAREREMDEDY

RofERER (RAERZ)

HIEKRFZTHARSHELUHEO L LTS, AR, SHEO R U CERELEN & D
Lo TWVAENEWVWIEEET 5, BIREEIMIIIEFTICEWEN 27O 8208, RE
FEOWELED TRERERNPNANAHTE TN,

& EEERHEOTR

TolgKy RUFI—IRESERBET OMBHA2ILHERL

ID: MCTest, mc160.dev.29 XE
Context: The princess climbed out the B3
window of the high tower and climbed
down the south wall when her mother
was sleeping. She wandered out a
good ways. Finally she went into the
forest where there are no electric poles
but where there are some caves.

Question: Where did the princess

wander to after escaping? Requisite NLU skills:

Answer: A) Mountain # B) Forest * Coreference resolution

C) Cave D) Castle  (g;chardson et al,, 2013] * Commonsense reasoning
* Discourse understanding

Premise: The stain came out of the shirt. B * Spatiotemporal reasoning

What was the CAUSE of this? Wi * Logical reasoning

Alternative 1: T bleached the shirt. (Correct) * Mathematical reasoning
+ Causal reasoning

Alternative 2: T patched the shirt. N
[Roemmele+ 2011] * Meta reasoning, etc.

2-3-1 SHRERMEOER
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5
{%’ Remarkable achievements

ToHoKy
Some systems achieving human-level performance!
SQuAD1.1 Leaderboard
Here are the ExactMatch (EM) and F1 scores evaluated on the test set of SQUAD v1.1.
Rank Model EM F1
Human Performance 82.304 91.221

Stanford University
(Rajpurkar et al. '16)

1 XLNet (single model) 89.898 95.080
[ May 21, 2019 | Google Brain & CMU
2 BERT (ensemble) 87.433 93.160
Google Al Language
https:/arxiv.org/abs/1810.04805
3 ATB (single model) 86.940 92.641
Anonymous

2-3-2 SHEEMORE

—DDYVARY v 7 b OIIEMER, O —oD YR Y v bl SO T
~v—7, XEEH5 2, TS T HEMICEASEL WS b, HIZEZ2 b G, [EHEE
HEEOMBENRT 5 Z & LRERICEFEDPKIR 0> TWDHTEAS EWNWH T L, ZODDORED
T—HAPELNT WD, BlF. 77U K=V I RebH=0, AT Nz H 0o REEE
STHHW, TNEMHNTH Lo TS, ANMPHER LIZREZ T 2/ g TEBD ., 21k
SEISERFHEOT—H, TAL, XRUFv—I DT —ZNTETETND,

FTIES LWRER S GO TV D, Bz, 2-3-1 [ I3CFE L ZICKT HEMNR A > TWDET
— Xty h T, AOIBEIZH LT, BEICESTHV AT IARZDONR T 3 —< AZBZ2TND
(¥ 2-3-2), Zhzb-oT, IHIFREEIIEDY E L, ANHEZBLTHET] &) Lok
FLFENAARYICHEI ST T2, LL, BLEIND EZAETEEEL TWRY, FLEELTE
TWRNWZ EDIEIMIEENITE N EE STV D,

ZHVUIARBIZ 0> THIZ > TV D DT TiE W, fil 21E, X 2-3-3 13 5FE D Machine Reading
Comprehension ® & D727, AK%|Z Language Understanding O A X /L& H| > TWDH &V D
ELEDTEHRWVWEE I ANDL LT OHTETND, Fxlx, ZOF TiE—F comprehensive (2
EEOT =2ty hERT, 29Tl Nn) Z L ZEE-> T 5,

X 2-3-3 TlX, DT AT LANERMIZHT 5% %2 (John Elway) %9 < ¥ ToHiiTW\%, L
L, EZIMOBR L RN (FT) 2z b &2REHIE %2 (Jeff Dean) % LT 5, Mz
BN SLEN RGN E VNS Z &b 00> T L, Z 9\ 9 Destructor 23HTL 5 L5
ZIHES>TLE D, DF D, REIZHP> TREL TW DD TIHRWZ & NI D,

ZHOLTEHERNHY, SEHEMRIINRD TETWDLEWIEELH LN, RFELEELETH S,
AERICTE TV RVOIF, ARICEFZEMBTLL VI 28, THTTIKHEMIZE D L
2-3-4 (IR T RBI T URY v Z KBS TWD, XD dH D L2 ORITERA 2B
FRTORDP > TN, BIZIE OISR A TV D DI TR,
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@ Adversarial examples

TOHOKU

[lia and Liang, 2017]

Article: Super Bowl 50

Paragraph: “Peyton Manning became the first quarter-
back ever to lead two different teams to multiple Super
Bowls. He is also the oldest quarterback ever to play
in a Super Bowl at age 39. The past record was held
by John Elway, who led the Broncos to victory in Super
Bowl XXXIII at age 38 and is currently Denver’s Execu-
tive Vice President of Football Operations and General
Manager. Quarterback Jeff Dean had jersey number 37
in Champ Bowl XXXIV.”

Question: “What is the name of the quarterback who
was 38 in Super Bowl XXXIII?”

Original Prediction: John Elway

Prediction under adversary: Jeff Dean

[ 2-3-3 Adversarial Examples

% yRE®R TSEROMEEERRR

TOHOKU

. evidence

..."'. ’ ’—v
Ed shouted at Tim. He was angry.

- FEASON -wve...,

Ed shouted at Tim. He crashed the car.

" ¥ shouts at X X damages so-mething ofY

k st angry at X (—J

NUFT—I L OBEGEEITTIEISLEREILEE AN
COAEOMEILEIER > HRE)—FFEFrR

2-3-4 XARIEAR - F R D8

[ 2-3-4 IZ7RT 2 DDA X FORNIFRA TR E 23, 13XHDO HelZ Ed THY ., 23X
HO HelX Tim THA9, 2 XED Held, HEEL-7-DICZONZIES O Tim THY, 2D
HOFOLEITEd A9 &, BAFHEN LR OHD 5, 29 LIEHEHNATEZ 501X, BHOHT
EYRBLENTODEDNIG D ER0N, L POMiERFE> TWE 06145, Bz, o
HOIHEELZHEXTLEZXIL. BAONTZNTRDTEAD LRSTZLERDEAI LN T L,

ZH L r2EoOMFICET 258 AE ., 86 <HAITNANAFR > TNT, ZNELEITST
THEELRNS, AEbE T, MoroHfimz LT, BELZKRICR>TWNnDEDEAH, £
BIFEME LT, 2T ZNOHBZZE > TWDH Ly, ZHULEd TiE< Tim Z2f 5 LT a L
IEBFMDI LN, SEEEMTHLLENI LD —DDFTH D, i 1980 1L, 1990
FRPOT o LEFELNTND Z LN, EBRIEIZEOSHEXETMOMET, ZHWnH 2 X
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o8 REPE LM - RSHROMAICL S Al ERERORE

L TETWRY, ZTRETED L IICTHDITITFBREED RN ENT RV L, Fi#1 & 5
R AL TEIPNTND LT DL, Y URAVHOIFICE~Y Ty o~y F 7 b Lgn
EWTFRWEA S, MERELDE D L retrieve LT, H5WIIHMABEDE T, HAICL - T
abductive ([ZH#EfR L 722 < TIR B RNV, FLEELETE TV,

Ry F~v—7 FORMDEEF S0 T, 29 LR E 2, EBRITIEZZ 5 L%
13 1980 FEM B E LN TV DD, EEFEOKRIZ/A > TH, RRMHEA TN,

1990 4F|Z Interpretation as Abduction &9 Z & %5 o 7= Jerry Hobbs &\ 9 FHHE S5EFO
TR E, WHAWAREENRH DD, FaxrDF—LbTIHINI) a2 LoV IRVMERNEWIT A
WEBSTWD, Hilk #1535 L7 Reasoning 5 W) T &, TNEND I R—FR
MIVAWAHIFELTWD, bbAA, ZHTHLATZT TR, SESEREFLHEOHNTETF
LADHFHREESH DO OBEEMEICE L L TWD, b, LEFEENL TS EHTETH
HEIEFE 1235 < Representation Learning, &2 WIIEEFER2ETZ 2V 9 LD EMAS
DETHS EW) ZENEHEEZE WD ERIOHTEN A REAIT ST D,

TEBIDOMFFEIL 72 STV D DS, HFIESS® Reasoning % & D L D IZHED TWHIFIEWW D03,
RERBETH D, RPN ENEEDD RTA B T T 4 — AN,

FPTIL, LIFEMAESLEDEERTHL I A PEBEL WIFERH TN, SBUETH I WES
RHDIZ, WWFRTHIELSBRDUERDD, WWF A7 REIZEOMENEL L, HE
WZEoTUE, WWT FUr—a URBIIT TN TEAS, Z2ZIDETENIR, BlEFEDXH R
FEERAXFANBMERHF AT ThH-> T, H Interpretability, Explainability 23K 5115 &
VIRH AT BNNTEA I,

kﬁ’ Tasks and datasets as driving force

TOHOKUY

Task & Dataset * Designing tasks and datasets is
essential

— New tasks open up new fields

- — Datasets serve as driving force
NLU Mode\s
ST T T N T ||| . Desidel’ata

'Iiﬁ\' I
I'ﬁ\:f..":r".:: — Requires a variety of NLU skills

— Requires interpretability and
explainability

— Hard to cheat

— Opens up new applications

2-3-5 Tasks and datasets as driving force

EIBRIZELEZIZ, WAWAREZATINEZLNDHD, Fix BE ., —2i% Machine Reading
Comprehension BCILV IEFICEHE /R X A7 LEZ TS, 9D HBFEVF->TWVDH AT
WRWS, TEAA L RBIEFIZDNWE R 7 LEZTD (4 2-3-6), Hi#FH D Machine Reading
Comprehension (%, JCIEERRIZ LT =X SALHDHIN, BIEI T RTIATTETH
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29
579, E9THNIENWDBZRITITNT 2, BEOTEARAL FTIE, ZHIEHHFEDRN
VHERAD AL RO XS bDESOL DI EEZZ TS, ZHUTEHFOMMF L ARLIZ LN EWn
F2n, ORKERHL NS ZETHRIZIR, WWF AT LEHSTWDS, HEVIRY AWT
HHZTWRNDT, WAWNAREZATHLTDELEZ L TNEZNE-AsTND,
(:{:.?5’ Two directions
Machine reading comprehension Natural language assessment

ID: MCTest, mc160.dev.29

Context: The princess climbed out
the window of the high tower and
climbed down the south wall when
her mother was sleeping. She
wandered out a good ways. Finally
she went into the forest where
there are no electric poles but
where there are some caves.

Question: Where did the princess
wander to after escaping?

Answer: A) Mountain * B) Forest
C) Cave D) Castle

2-3-6 2 DOAAM

@ Data ablation

TOHOKU

(Sugawara+ EMNLP 2018)

Easy cases
1. Answer can be found only by entity type
* Candidate answer for when is only November 2014
2. Answer can be found in the most similar sentence to
guestion

Context: In November 2014, Sony Pictures Entertainment was targeted
by hackers who released details of confidential e-mails between Sony
executives regarding several high-profile film projects.
2015
February 2015

Question: \When did hackers get into the Sony Pictures e-mail system?

Answer: November 2014

2-3-7 Data ablation

F 9", Machine Reading Comprehension DIE 5%, 72 SADT—EZNHHDT, ZThxk L
) ELFHAHATEZONEELEZZ T T N ONDZ EICTV A TVS, 1 D1 Ablation,
7 /L@ Ablation 1T L < ENTWDHA, T —H O Ablation [X £ 72O T2, LrL, T
DIEFICEETH D, MBEOKER % ablate LT, ffil 21X When 7217 CRIENET 5D Thit
. FRUECOMBIEEEEE D &5, DL, V- RFOELRY 22 RT-FE T30
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HZ, When (ZFS T2 L DI 1 LR LEHICHT 57245 72 Y, BHELTCHLHT
IR TLE D bDIE, WWRETIERWE WS Z & T, 74NV F IV ITURNTHL57:2 L
i R

KEBICAETHDLT Xy FEFICE TWER, 50X 572 & THRITLE S REIZ
fHERMET, 9 TRVWHEBEIZVWWIE TS 2 /iR E W, 40T —% & v M, RN
BOENGRD 20 REL, AINERNY v 7 2o T, BIFEDODABEFRUT LS 2T 3 —~<
ARHETWNDH E WD Z D a0->TL 5D,

HHWT, SDICERELSZ LT, PIZIECELEMZETT /=~ A AL TLE I, BAER
7273, reputedly <> appeared to D X 9 R HEEDOEWZ 2 A T2, SiHEM & BRI WVFENR
DO TIRENSETH, DRVMTTLEY ZENSho TS, HlziEX 2-3-8 DL H 7T
— Xy FTH60%MITTLED, 2D, 29 LEzMEEDbRAL T4 LVEZY 7 LT, W
WHBEIZ 7 4+ — B A LT, BRI ZED TN 2 ERMETEA S,

(Sugawara+ AAAI 2020)
"L% Systematic ablation analysis

Hotpot- SQUAD SQuAD|
QA vl

Method \Dataset CoQA  DueRC V2.0

Baseline (BERT) 774 oo 58.4 o 636 g0 915 oo 819
3. Contentwordsonly 710 g5 511425 617 30 854 56 74.8 5
& Vocab anonymization 39.0.55 18.6.07 168755 612539 59.457
6'. Context word shuff. 52937 40.232 461274 68.0257 B0.6 13
7. Sentence word shuff. 68.3ms 477464 66.8 50 824 54 803

Ablation method #6: Context word shuffle (word order)  Ablation method #4: Vocabulary anonymization

C: Chris Ulmer, the 26-year-old teacher in Jacksonville starts C: Immediately behmd the basilica 1s the Grotto, 2 Manan
his class by calling up each student mdividually to give place of prayer. It is a replica of the grotto at Lourdes,
them much admiration and a high-five. I couldn’t help but France where the Virgim Mary reputedly appeared to
be reminded of Syona’s teacher and how she supports Saint Bemadette Soubirous in 1858
each kid in a very similar way. Q: To whom did the Virgin Mary allegedly appear in 1858

Q: What can we learn about Chris Ulmer? in Lourdes France?

A: He praises his students one by one (multiple choice) A: Saint Bemadette Soubirous

= his help a in calling class but Syonas starts ea C: @adv @
old similar mdividually Ulmer, and Chris admiration 2 other()

way. Jacksonville kid nmch 1 by couldn’t them the a to
supports of in student and teacher each be teacher

2]

reminded give how she high-five. up very
Q: What can we leam about Chris Ulmer? Q: o
A: He praises his students one by one {(multiple choice) A: @

2-3-8 Systematic ablation analysis

HDHWNE, 29 LB L THEET2RENLEZE RO TERINEWS L9 2RiE
MMEDT =ty MIbdb b, EOVNIHGwRE L TIOEXIZEDLDN, ZOEZTRNER
DU E WD T2 DIy 7o Gl T AT 72 D v e D Z 8 BRI ARIZIES® T, ZhiaY
TES®5, 2oL HmT 208 225 L0 BERSH LS9, 7 TT RY—2 T
WV, 9 FELERFHTIROWRERTE T, Z2b601FENDLTHL RIS TTHIENTE
B DTN,

HOo—DlE, TEAAV b, RYIIFEXUVEEDE I RbLOEENRD L, BT RE A
VRT IIBH D, ANEIRENZLOETEAA L T 50 Z L, B2 1E How to say <.
What to say DL~ULTTEARA L R T5E 0 2 &, HEBITIZT 4 _X—FLTWDEHDE R,
T, T7EARARA NLT, ZAUTK L TRIDGRRET 2 &0y, 2D WIET 4 X— NOFEFEEZT D &0,
ZO LI ENTEDL LI BRI EZFoTnE W E B ST D,
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9 BRBIEER 5527
e (#2Z £+, NLP 2020)

Q: What was the former band of the member of Mother
Love Bone who died just before the release of “Apple™?

BHERH: _

— xﬂ:‘l -
[1] Return to Olympus is the onb/album by |° [Malfulrgkshurﬂ]
the alternative rock band Malfufikshun s [?gcﬁ ;argg]we
[2] It was released after the band had broken

up and after lead Singer Andréw-/pod _Ls[Andrew Wood]
(later of Mother Love Boneyhad died of a dru| 'S lead singer of

overdose in 1990. [3] Stone Gossard... L !Malrunkshun]
—
- [Malfunkshun]
[4] Mother Love Bone was an American rock e

band that... [5] The band was-active-fretm. .. |[Mother Love Bone]
[6] Frontman Andrew We'bd’s personality ﬁm\

compositions helped to catapult the group to E’:r;drﬁgm"ggfgfl
[7] Wood died only days before the scheduled [Mother Love Bone]
release of the band'sg debut album, “Apple”,

thus ending the group's.._ __Ls [Andrew Wood]
= died just before the

A: Malfunkshun, [EIE=3 L N 1_2_476? | release of [Apple] |
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IRINIRIMRIERE A TV, WIZE 2 IE, T—F ZHETUE. FlIcAnuE, #5120 —FK
TEDAMREMERH D L BT 5,

OV XA LEEEN, 2B L THERDIZ, LBIEEO#EGBTHLHTETWD
Interpretability, Explainability Th 5, ZHEAARKGIZRLo TV RERNHDH EE->TWD,
FETH., MR, FEFRME, BBAMES WD OITIEFICEE, FIAITHERT A, AYICELWWNE D
DEWVIFEFENBR LN E D, XFEV AT ANERT EEZFWVIRDERZ, E9 LI Wnnom s hi
WO RIRZEDMETHD, BEOEEIT. ZOTRERTHIELRTWS EWoT-, HAHFED
TTryarDkihboT, SIS, Ll SEOEAE. ZOUNRRYT ¢
TENSRENRST 4 7L LIZEEbRTH, YV RRE 5 L9 &Rt 5, EED
Wik A7 CBEeE L | SRETH O LEMRICEEAGAATE L 2 ATRE L SN HFHPIE N D
DIF, BB LA P—0E W, ROOLNDBDHIEI DIEA I,

O EHEROIF.ZELA Y —CIEROH DA EZ T DT BRESADFREICH H - 7208,
Al OIERLEEZ N OFFRIZARA T TR CE 52 72459, 2D, ANERROH RO
R EE BT E DR THA AL DN — D RERMETHDH L E X5,
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TOHOKU

NLA

sentence

grammatical error co

how-to-say

(Nagata+ EMNLP

analytical
short answer scoring

what-to-say

(Mizumoto+ BEA 2019)

(Mita+ NAACL 2019, Kiyon

GEC comment generation

Tasks

text (discourse)

rrection (GEC) open domain

of EMNLP 2019)  gggay rewriting@
. Mn. L Afar _

essay scoring (Ito+ INLG 2019)
r

micro domain

critical comment
generation

X 2-3-10 BAEE

AN
TN

THERIARBIZNANA B D LTS M,
L B IR EA R ST H CEN LD K 9

FET—HFA VAL APKRYIZ LD I D
H LAV NS,
WEIMNEFETHZENTE D,

FERIZIE, TF A b EREEAR— 2 ERE
DT SADIFERB B D, ZDHI
HbASTWND, ZTNAFAZET=2
ITNAWALRFERS Y, Fxld 3 2<H0NE

\—ggl‘lg\

FoTHL, HAIZT Y ANA~—IRIZH LT,
Z L (BUSH7ZefEGm) NTE 5891
1 DR TH D,

RNV OMFICHTRORERE S O —RIRTZ
ZENQT,
S, TX A NOEHRNT

HFRAS— A DIERD EIZT % A N OIF# A K&
HERR TV CIE R R I C & 7o T HERR D
HLENH ZEDRDD,

BERT 72 PO EFEET MC L > CTHER/R L TE H W) HEEMN L

—F %y FOHR

TEAAVEERYD

1 DA TTEDN-oTNDHIEEFET, T

IhDH, TNNE, HBEICE > IS — AN H
HEEEHEINTWDIOHLH D, HiB—RIABRS DE L L= TH 5,
D, ZDOA AR AT T ASILINODNTINIRN)

—HDE

TS ER R T

LIek o777 LTEXD, TFAMDOIEINIE

TUy T T TOL D REGANR— AN S DN
#/)O)i@ DZEMIZ embed 35, Zi
W< HBDZEFIZFF > T <,
DZEMMNE E-TL D

ZTWDN,
%h_m%%oﬁ%%

T7oTL B, ZHIFHRIEENLDERTE XD L. System

FEROBANTE D, I H Z & T,
—fBIcHER AT D & HER— R o
IZAD . BEOICHLT—A T

LT

X 2-3-11 TTININA —IR/IZTRENL T LV DNEXFHTF NS 2N MOETDO=2—

TNy B O CREIEINZ o7 & X

. TOHEOEB L LT, EOV oSN LEL D

MEWHIZEAFL, MOETO=2—F LRy PTERSED, TFALET LT TTTO

BWMEENRNOFHHAEZ LR T L7, £V
FoThHE, =a—F 0%y NCTHUSHI 72 HER

RY w7 REANRTED, 2D 220=a—F/LFy hE[FEFRE
ST HZLNTED LWV D T ENERRIC

SRR HERR ORGE 2 9o & LT v b

VIETNEDL DI ELTE D,

ELRNL, AENfRE T 52 LT, v
FETLHZ k%f%é@f Bl
2720
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TOHOKU

"""""" . Relatlon prediction (Dai+ PACLING 2019)
HADHBRATTES T e oo
ﬂﬂ?ﬁﬁh‘ﬂﬁf;{utﬁﬁli [

H‘“‘-H-a, KGpaths | | Universa

AR F-TUL ST T HETEReA .
PRELNTAVEPMINAT—RIZHEHH Zosd
LEfettate s, BERS, FREAZ1L
NR=% ) ROEEICAVLhTEY (KB) .
R=F Y ROREICIT a-2RILA
BbhoTLb (R0 L

== - % =
RERNRICIIAENIME
witamin_e i
- gand_bindir —
may_p N deeply associated i . .
T
g e il
RO isease ‘-————; - svnuc ein [ Tm J{ Tm
ated_with T e °
S LSS &
kpomorphine_pill ?_ relation prediction ! Jé\'\;'ﬂk . *
- ; ) (e o L,
as_ingredient i — . k" o o P ~ .
'‘arkinson -~ []
apomorphine - ] - d isease ..
/ dfor F.‘:;‘-F'Dl in, E,
" Le d —

I, EiBlCBTA=a—I %y hOWMRESVALVOWMAEZED LS ITA T 7 L— |
LT, BEZ ETRns, oSN TELLICTIHNEN) ZLD—2DfTIIRVNES
ZTVAHENR, bHEALIINBEDNWANAREREH L EESTWD,

29 LI RIEZREOSCEIZH LT, %ﬁTééﬁ%t<éh%bf%f ZAUCBEET 5 &
LHIEOHFHN—ABEDTE T, TNAELBEOEMICANT, TOMTHmIELRNL, L5
MEEDEMBFILLOIRIEEZZT > TWND, HOWIRTHZEEZFT->TNHENWI Z L%
W T DL 97, ZHVHHRAESL AT ERTELDOTEHARNNE-STND,

ZDID, BONERE S AL H o720, 29 Ly ROt L g g ot iz, %
ST System 1 OIS & System 2 DR EHAET L L5702 L3, SRHZEROERN L, HDHN
X777 b FzyXo e, O LEEIAZERIOMHE L THETCWWT A LEHAWEE X
W5,

HHEGE
Q : BHOGMRMEEIZ, AFOTME TN &S F 2
A NEOFRINIZARITELS W EEI D, 71 AIxbH5H L, WiEXD, Hib b
HLAMMEZ DD, Bl ZIEK 2-3-1 D 4 ]REETIL, F¥ o AL — ME25% 70, IEE$R
IXZnEREL AT S,
Q: 7 SABDLAREEND, ESITHFEN—ADE IR bONTEL LWV HatkbH b
I ZOWV oML EDL HNdH D DD,
A: 22T TWLZEFESIZENUTHET L LS, 7F X FOFO—HITEHN— A
WEEIZH D Z e mEDPNTWD, ZNHERIEDTHZ EICL 2T, ZOROEKRITE D
WO EXFNTFARNTRENDIDNEND Z 2B THLENTE D,
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ZOTH L, MIZENANALIL I RE WS T, OGO A A X ANRT F A M
T LI ZEIPNTNDDOT, ENEZOHIZERY AL &, &K% — DD ZE/IC
embed 75 &\ ) Z LiE, FEEAR—AZELN TR W Z E OZEM O FIZEY iATe &
WHZETHY, ZNIT Ly 7T 70RIZHET-OH#BERINTHENS ZETHH
ol

ENEVURY v I, THUTZOBBRTT N E WS TEMEE = AT Y vy MR S
ETHL, EOLTH/ARXRDS>TLE I, TNDOEREEATZNR Z &R0
LD, TNE—DOOZERIZETKD AT, & ZITITHM TRV, WANA IR
7T 7 = 7 BT, 2wk BERT TXA 9 & B o CTHHMIZITTE 22\, BERT ©
LR DI ONDEINT 7 = 7 AN EZ I N ) T EIXTERY, T
H, TOEY FDOX I 7L DIEE, FICAVOOH Y EEEIZFEDOL I LR TE OO
H5,

c SETABRFESTWETFT Ly UR—ZRLEFFETDHLIREENHDH 0 ) Z Liden

M, FNTary 77 MRS, ALY EEoTHALRWNE D, FiEX—RAF
DELDEEZWZIZIFIONINEDLNI ZEHHVELD TRV,

CFEBBICIIFETA I B EAENNTWS, FDOD, LIFERBICHLE-ZL YRS

MAEED, ENTHETDHEIORI LR LARNG, HERN—RLORIF TN Z &%
R TODRITIUTNIT 220,

L. FET 2% F U embedding OZEMIC E 5 ANIUT WP E WD DI, =7 AT
Uy MM TETWRY, 22 Lon) BHT MMM NSLEZ Lo Tng,
Ll TV IRERIIRDLNNDT, bar P ETHLIREONRASTNTE, VA
TAELUTHEREII LR, L, o< ZITRERALANREETNT, ZoFER
EARBIZITDIEL DS TNRNEWNS EZARNOHEHTETWVDLDOTIE 20 E A
Do EDTH, FIONI ZEEMIHL T, REICH LT 77 M=y /7 RPEROELE
LD TORTFTONNTDEHRANVEEZ TN D,

RAAL MEIFIZENLS BWVWH D0, FILEETHID RAL LV, ZOT—HX—ATHS

FEIRPNSNSH D Z D TZNE DI,
D B bHAN—A L SOZOR T, ANHRTRY T2 TL5E 9260 b Ao T

RV, R — AN H - T, FEOEOT =20 bE, BEAMICIZZ 9N ZENTE
HEWHIZ LT, FAAL L TEIZO 5THWVNL, HANTIEZIMNTILFZ AT TR
ST, BN TV BT —va a2 FEIELX0RIEH T LR,

C BEORT, Bo TWNDEINHMATNAEA S Lo fiiin s X 2-3-11 I2EN TV &

IEHET, F¥ vy T RHDHLIITAZD,

2 ODMIZIZELEX Y v IR DH, TETWAZLEZ LD URBUICHEIR TX D Lo 7,

Reading Comprehension 72 Y . Reasoning Dataset Z1EAZLE R H5H, LixL. BEFED
Tty MILOLIIZHHDT, Zhz ) E<HIHT L LT, EHE60HFRIZR
TATTCELEI T =Xy MNIRHDOTIHRNNEBZZT NS,

FIFEOHTRE B HAAMEI DB, K 2-3-11 1L, TRENLT 4 L ERX—F Y Ui E a-v
X7 LA ORI H HBOBENRH Y . —EBIET F A P TEPNTNT, —HRITHRHA
— Rl oTWD, ZDOoDHFE causal chain 2, Z Z CTHERRZ L2 6, 2k 2ol
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WZATDBIRDN B D D TIX 72N E W) T EZHEFR L TV D, ZIUTEIZEDOHITIE, Ko
b &bl nol, ZOWVIHHTRT = — L O—HRITITRS>TWVDLD TRV ER S,
FNNTHXFARNDELE ) ELHInSELZENTELLE, A —T YT 4 —HHTKL
HL, NTT7L—ADE I bDIZH RIS TEDH LI ->TL %, £D L TRISHIZHE
FERABHRBANTE LR T B L, MNELLDIEI I HiEDDH L HIZE
Do

Q: FJEICEHLTIL, eI W EESTWnS, TN SV, ZEnEEmlic
P—F TEULX, A T —F == TELRVDO TN E BRI B E D D,

A "AY—F—F—FELLE-TWS, LL, TNEa Yy I TEIEZADNA Y —
F—=F =D X IRFENEZETEDLIONGNHRN, ZIHWH R TENE 9 F < embed
THZEFE L, 7272, HfS—AD ET, DA X2 FO B LD K 5 7eai
bo, 2O, HOLFEO—BRFFHEN—ADOFTHLH T, TFA O TEH KA
7prtibk & BRI I3 H 5, DO HWNWTHIUIKINMTI TE LD T2V ER S, L
2L, b oDl ZTHIESHMEREO RO T, BHAH T 2 & RMEREE RS,

Q: 7THX¥AMOWMHRLETFIEL, £ LTHHEREOHMBIIZAIRAHTL 5, BB E e &
FENZZVTNIT =NV RDT =R LT T T 4T THENIZEETEIEZLTND
VAR

A: FHREDT T UT 0 7%, FRBE O REBRLASH D, ALZEHY EHHPH T L
NEPNTND, TOELEZZIVIELENnoBLY LR ESRITTNE 2, 20X
D IFIEA =T 5, £i2, ALEEBERLIENOES Y T 0 — L ORSERIL. Fhieb
T =2 RHIUTHOHREELHTE TS, 207, EXEZWVWEMNICLT, 22ob
D LR EE MR Z ORI TN LWV I DL, B RO TIE AWyt BEsTing,

Q: ANHzEExD L, HUSIZE X T, R CTHEZWD-S VB DLWV ITE kAT 5,
EEOEMTIE, EROERNSHT-I T Ly P T T TN TEHDOTIIRWNE Ebhvz
ERON, W, FHROFRTIHEEE ST, I EZXELEIZTLWVWHIDOT, A
IS 72 DIEEE ANIZT 2 EE 5, oWV ommlfethid & 5 0,

A: WANWAEZLNDEE IR, BIXTE TR, A3 LAY T, WETE T E
DENDLDOT, TOREEE, R v 7R FTHALE ETHZENTEEELTLE D
ZEMKRERBETHLZEDOHNZN, 2FVD, BEEZ IR T2EE, Lo v
VARNLBMED LD TN, NN TERNWZ ERETIHRMEEEE S, FDw,
S LAWT, YR vrIcHiEmT 228l T LEREFEE O T CThti
HZlE, LD ILEO/BENE D LD ICHFFEETHOT, AR EZREZ T X
IR LT LALRNE ST D, L, ZETIEELELEVANAEX LND &S,
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DITIRARIRABEEL & X, A I B G — R R T 0 7T IR & N D, —
PR IFAN BRI IR IFABAE L 0 R N3 < . —RIFBIEME LT oM E S R HIET DT
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WCIXSESERFEERS D, ETO LA ¥ —0FHARN T, ZIUIREITH T 2 0 2 HiE
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HEAED & 5 72 b O LIV, S SE7R LA ¥ —78d > T MROBTE 2T 5 (K 2-4-2),
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1 DI/ B/ B FEE

o XFFEE - FREDGFENET DY I
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S HEEEEEDORDE < DY I
SHRAARTZZ
& EFADZIEDIRE)
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RS WoTH, BRITFE RO T, #5E OB S/NRE TOREEE Mt E ToEE S X
YEENCIZFI U CTh D, LnL, DB~ T 4 7 AEMIRT 52 LIk - T, #RE I =%
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X 2-4-3 £ RERO | & EREROHEEER

10 Andrew Wyeth O#&HI{E”Christina’s World”  https://www.moma.org/collection/works/78455
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Fo, BEGOEATFZTENOEDONL TS, EFAROEDMGRIH L (X 2-4-4), BF 5
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L7eDo T, =a2a—I 3Ry FOLEEICH, RSP TndHa=y b (EExX=y k) 13TZ
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