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AWFFETIE, R FRHEGR 2 D & U7z RefIC
MRS 28D X R 71283 BT LONHNE
WHEEEYST, SAFRAZEEEZITH>Z2ITED
RERSTFO R D BRAICHE L 7= SEEE T VDR 21T -
Joo RNFRRZEBRRIToAER, HHT 57—
Rty VX DHEEXALET 2553200,
EEERICEOOENDH B e Bbholz. DR
REBEZ, SV FRRAZEFITBWTHET 35
HEEETOET— XLy PO EAHLELTZZ
W EB0METV, 2MhNEnT —&Xty MEL%
FHLEEAEI, L F RRAZEEHOREDRE LS
HohdZr ZHERL .

1 FC®HIC

NEAICRFXINZEEICET 2 4 R Micht
LT, HilakREBEGREIRZ 2 221, BASE
HICBWT e THEELRFETHS. LrLEd
5, E, BEAVWHARSIEWE (NLP) XX 27 TK
=R %Z FIF T3 BERT [1] 72 ¥ D HEHIEE T

SREETUE, RREHEERICB VL TIE E R HEREDME
WEFbIh TV 2] FrCREEZFEE LT, K
M E S E TS HRmLB T o5, HlzE, THRIT
WAT< ) & THERZIT ) 85 20D ARV M3
Hzohizex, Z2L 0 ANEE RIBIZECE XD &
£, BEHEEL DRV WS RRBERE R -
TWVW3H, arPa—XIZEZD &S RRFEINE
PHOWTHSRT 2 Z e PRETH 5.

JEATIRSE [3] T, FERPYE MmN T 2E7
NOBFITERZ YT, NRER T 2R DITHE
REBNEAERZ ML 2TV ZIRE L. AR
T, AT VWS I HEZAT, v LFXRT
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FEZEAL, KEICET 288D LR DRER
FIRfICA EXE o0 Zh 6D X X 7 IR SEEE
FTLAOHEEEIET. £/, YA FRAZ¥ERE
CTEoNEBDO X 271253 2B EZEMICB
WC, HHLEET—Zty hOXEXRY b LD5
izt sz ickoTHRL, S ILFRXRY
HEECHHT ST — &ty OB BEOBKR
WOWTERRITS.

2 YIFRRIOFH

~ILF R AN, BT A2 EB DX AT %
RRCEE 3 2 FiET, =7 LOPLME e ERER R
B TH 2 Z e PRI NTVWS. BEAZX 7D
B ENERH T2 e THREREM EXE S
ZeTELD, BREBUHEHOPTFIZBWTE
N HHEA TNV S [4].
AHFFETIX, MT-DNN [5] ZFHWTSLF R
FEEETL, BRORHEBEEX X 71205 3%
£ 7L DM EE % §-{li § 5. MT-DNN /¥, BERT %
ROoBERTa R EDET N ZHETFF A b a—F
B LTHAADZENTEERLFRATEE T
L—AV—27Th?. Ta—XBETIEETDXA
7 CHEA%HH L (Shared layers), # D&, FHLEFN
DRAY D¥EELTS (Task specific layers). X R 2
WHRHE LB TR A R 7 S ICEADEH SR, T
XN, X112 MT-DNN OREEDOE 2R

3 EER

31 EREF—42tv b

F—Xty FOBERLUTICET. %, R1K
ZhehoF—&% v b OfEHERE TR
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Task-specific
layers
Shared | ‘ T ‘
layers ’ ‘
Task 1 || Task 2 | | Task 3 | | Task 4
Input
Bl 1 MT-DNN O
®1 KT —Zty MZOWT
T — % BaEr—& T —&
MC-TACO - 3,783 9,442
TimeML 1,248 - 1,003
MATRES 12,716 - 838
CosmosQA 25,588 3,000 7,000
MC-TACO [6]: MC-TACO &, HASHETEHR X

N EBRORFEAE 2 HE S 2 FED oMk S
N375—Xty hTH3. MC-TACO TlE, HifilHs
HIZBE 3 % 5 DO DFRE (duration, temporal ordering,
typical time, frequency, stationarity) Z EF& L TE D,
I OREEO VTN ORHEI LIRS E Fh D
NEE ZOXEIZHET2HEM, zhucid 252 %
RIEBOFERED G Z 50, ZBERENEZ L
TAEbLwhres ez nsg. UMz R
T SO LWVERIIRFTRILT 5.

Paragraph: He layed down on the chair and pawed at
her as she ran in a circle under it.

Question: How long did he paw at her?
b) 2 days
e) 7 seconds

a) 2 minutes
¢) 90 minutes

Reasoning Type: Duration

TimeML [7]: MC-TACO ¥ [RIA% 1 BR8] Y o ik %
M5 RR7T, ZOHRTHRIICHHRFRIICE S 2
T—REy FTHB. XENIIEENEAXV D
FoREDS 1 HX D EWhE ko TENEN
yes,no DWVIT LD T NAMIFENT VWD, A XY
FA 1 H & DFWAE (no) ZLLRIZRT.

In Singapore, stocks hit a five year low.
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MATRES [8] MATRES ¥, XEWNIZ&EEN 3
D OB ORI EF B fRICB S 27— &%t v T
2. FREMIERFREfRIC X - T, AFTER, BEFORE,
EQUAL, VAGUE D W03 T N IF EhTw»
%. IR =2 0#5 (el, e2) @ 7 ~X)L5H BEFORE
DFlERT .

At one point , when it (el:became) clear controllers
could not contact the plane, someone (e2:said) a

prayer.

CosmosQA [9]: CosmosQA 1Z, HRKFEDRE=
WERY, RS R I TOWARWYREDOITR %
O B IHEAEYTTWS. MCTACO ¥ I3EW,
REREICRR & — M R E i eficl T 2 7 —% v
FCTHD, MER—METH 2. DINhHlERT.

Paragraph: Did some errands today. My prime ob-
jectives were to get textbooks, find computer lab, find
career services, get some groceries, turn in payment
plan application, and find out when KEES money
kicks in. I think it acts as a refund at the end of the
semester at Murray, but I would be quite happy if it
would work now.

Question: What happens after I get the refund?
Option I: 1 can pay my bills.

Option 2: 1 can relax.

Option 3: 1 can sleep.

Option 4: None of the above choices.

3.2 EERRTE

KL T, HHIEEBASEETLDO—DTDH
%5 ALBERT[10]Z 7 ¥ A bxva—Xe LTHAHT
%. ALBERT (& BERT OJREET NV TH D, BERT
IDBBETHD DS GLUE REICBWTHER
WETDZILIXHILTWS. T2, TH1%E (3]
IZHBWT, ALBERT Z{HfH 3 2% &, BERT ZffiH L
7258 & 0 BIRREINERZ 2 7 128 W THEINE
T35 EDHERINTWS. Z I TlX, ALBERT ®
HCH D KZ W ALBERTarge ZHH T 5.

NNVF RATEBREDANA R—=RF X —RIE, X
FHIORARIZ 512, Ny FH AL 16, FEHERIZ
le5¢ L, TRy ZEUIMERHT 27—ty bof

BEHLBRZE > TR DBVEENIHZDDEERAL
7=. %72, MT-DNN % W28 FIEETDRT
X =R EHRET 5.
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F+ 2 MT-DNN Z W LF & X 728 DFER

Train dataset \ Evaluation dataset MCETACO TimeML - MATRES
EM [%] F1[%] acc[%] acc [%]
MC-TACO 57.6 80.6 -
MC-TACO, TimeML 58.1 79.7 81.0 -
MC-TACO, MATRES 57.3 80.1 - 75.4
MC-TACO, CosmosQA 59.2 80.4 - -
MC-TACO, TimeML, MATRES 56.3 78.8 79.2 76.3
MC-TACO, TimeML, CosmosQA 53.0 76.5 79.9 -
MC-TACO, MATRES, CosmosQA 53.6 78.6 - 76.8
MC-TACO, TimeML, MATRES, CosmosQA 534 78.2 77.7 76.8
TimeML - - 81.1 -
TimeML, MATRES 794 77.2
TimeML, CosmosQA 80.4 -
TimeML, MATRES, CosmosQA 78.8 76.2
MATRES - 74.6
MATRES, CosmosQA 74.7
Bbd 5 [12].

3.3 RERER

KEFEREZE 21RT. MT-DNN ZHWwTy v
NRRAT BT o GEDRBREIFTFTRRL,
S INERR T EE DR LAl o T REEITRTET
FR LTz

FHMIHERZ ¥ LT, MC-TACO TIEHHBEICED b
7= Exact Match (EM) 227 ¥ Fl 227, TimeML
¥ MATRES Tl& Accuracy ZFH W72, EM 22 7%,
ETADREEMIH T 2 TR TOEEFERMZIEL <
OS2 Z e B TE 2 EHIET 2 iHTEE
TH5.

FERDAE R, MATRES THE DM EAR ST
23, MC-TACO T2 EHICH VR A 21Kk >THE
AT, TimeML TEF ER SN0 - 7.

Fh HFHTEZTFT &ty PCEkoT, ME
DA EF 354 (Bl 0 MC-TACO ¥ CosmosQA T2
F L, MCTACO T#lffi L 72358 D EM 2 2 71X
59.2%) XT3 53856 (Bl MC-TACO & TimeML
¥ CosmosQA T22¥ L, MC-TACO TiHii L 72356
DEM A2 71%53.0%) B3H D, RPNLERIKEE
ThHdHZedDbhotz. BENNETLILELZD
TRHRWEBIZOWT, REZD LS RiERICKZD
PIZDOWTHW ZAT - FNEE REINTRT.

3.4 F—=Aaty 0o

TILF R A LB ORHRGRMED 1 D%, Bixd X
A7 ZDT—XEOMEETH S, £ DWRT
X, SAFRRAZBREICBWT, EOHBER>X
A7 HREETHIENPLEF LV EIATVS [11].
F72, ZRA7OHENENGE, HBENMERNT 25
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ZIZTW, HHLAEET Xty MCEEND
T—RDYFENRY MLEAET 22812k D, &
T =Xty ~OERE L EEAEROMEEZH S
T5Ze xR HIET.

BE VIAFERRAIZ¥EPEZLTELALELED
N7 PVEBICBIT 2 XEXRY MLERD 579,
MC-TACO, TimeML, MATRES, CosmosQA @ 4 D
%, ALBERT,qarGe ZFHWTSNLF R RATZEER LI
ETNELYA—RET S BT —Xty b o
YA LIZ 1,000 TOY Y ILERD, &Y TSAD
XHENZ MLVEFHET 2. 22T, REBEORN
EBOXZ P VICEET 3. X7 b= 02
LiTHhE sy, XERYZ MVRERT 51213,
F—=2 I EXINERT P AEEHL, BH—ONR
7 M BZRERD L. SHENE, S TLoe
F—=2YDORZ MVEGEILT =2 Y ETEIZ Z
cTlELNRT P AL, ZhEsY YT
NDLENRY ML T35 BN XERT ML
t-SNEV ¥ UMAP? O 2 DD FET 2 KICIZRITHEH
2TV, AT 5.

AJMRLIER - B8 KO LDIZ, SALFRRY
22 % TH T, ALBERT ARG ZFDE TV a—
X LTHWEGEDXLENRY b Z At L 74
HER2I1TRT. £z, SIAFRRIEF LT
NELrya—Kr LTHWEGEDLENRY b L
AL U 72/ 2 X 3 1ORd

SIVFRRAZFEBRBDONT PLERTIE, HT
FKIRE N MCTACO DLHENZ bl Y, THE

1) https://lvdmaaten.github.io/tsne/
2)  https://umap-learn.readthedocs.io/en/latest/
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B3 v FERRI¥EBROETNETY O—

RENTz CosmosQA D XLENR T b LH, X7 hL
ZEENTEWNERZZHALTWS ZeBbyb.
t-SNE TIE L2 D2 < W3, UMAP TIIEEE T
HBZEPHERTES. £/, RTRRLTWVS
TimeML X, —# D% > TNV HHEDIXSDEDH

D, MC-TACO ¥ CosmosQA D734 13T W B 12
BT MABMNBET 29 L H2Ienbdr
%. MC-TACO ¥ CosmosQA %= < I/LF R R 72E L
7286, MC-TACO TaHMii L 7285E& D EM X a7 A3
EroTnwizzZ ¥k, ¥z, MC-TACO ¥ TimeML %
RNVFRRAZHEELT5E S, MCTACO Tl L
IHBEDEM A7 PbILTEHE2H5DD EH->
TWheZe2BEz2 5L, FHEROEFEINLZRY
FAVZERIIZ B W T XER Y ML WSS
W2, 7=ty FOBMELREVEFTZ, TDXS
BGETINF ZRRZLEHOMREBH D EZ DT
YMTES,

—77, MATRES Tl¥, 3RXRTDOYLF XA I FE
THEDMEL TV, XERT MLOSMIEmM
DTF—=XEy bEiEWVWESIZIER X7V, MATRES
X, XEXRZ MVDOTGHENBIELEL, FE->TW
5. FDXOIT—Xty FENRNRIZILFRRAY
FEEITHOZET, WT—%ty VEAERKR /A

“ X 2D MC-TACO
;& TimeML
. .* MATRES
e ® o | CosmosQA
B
UMAP

e LTHOWSBEDOXERY ML ORH{bhER

R & LTHID ARTHONEIZEDMTDhAI, KR
ZLAREE DD EZONS.

4 EhHbic

AT, SIVLFRRAZEEEITH LI &
h, FEERHEROEMFICHE L - SREE T VOMEE
HfsL7:. EBOMRE, #fHT27—-%ty Mic&k
DRSEDE LT 25605251, KENRE 5
EbHD, HBRIIESOEXNDHZILBbhro .
ZOREREZ, 8T —XLy POXEXRT bLE
AT 2 Z e ic K A0 TV, HAERS bz
MICBII B XERZ LD HAIEVT—XE v b
FE+L2FEHLEEEIC, L FRRAZEBORED
M EDPHAGFTE2 2 2R L. STROFEE L
T, XEBEXZ MLODBHERELEFoTWVWET—X
ty MRSV FRRAZEBRPENTHZ 20D
EROMGEE ST 52k, T2, BHEORMEEGRD X
27 CHRIRICHEZM ETE 2 X5 RLHASET
TNLOHEDD, FHT L2721ty NOBEH
L, IORIZOMEFEBHREERL ZeNEZIOLN
5. £z, wAFRXRI¥EENZ, T-Xty +D
KENLBFEERZA THEORWT =&y + Of
AEbEEROT2RADRET L.
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