;}-N?ﬂﬁ%ﬁﬂiiﬁﬁﬁ . BTEERAMNESED

HMNMREMUINEES . BETZ=EREAMESESH
0 fZ&
1518
2 OneCommonCorpus
3 tRiE
3.1 EdRR
3245
4 L5
5 1FieMEEiIE
THIBIER

0 HHE

o Ik, MABEREMNMBAEMANERRE T LABRENER, A, WANSKEETEESTRORE
(biases) , ARRZERMESFEON, XESBMNRE T EIEEBES EMENRAIREE,

o RNTHERXTEE, MREIRIT TR B, MAREXEOneCommonCorpusiBlfE (Udagawaill
Aizawa, 2019, 2020) , XE—TEREEARKMENIERIESE, BT LEERENNRE. R,
REETZERIR (spatial expression) STIZIBNE EPE’JlE‘.:TéH’J H 6003 HER 2 HE ] AR

b

o MRENINEHIER T EENIESEN, BIFIBIELTTEN. BMAEIE, EMRENIING, ARERE
T ERE (reference resolution) FIHHIZIERI T X LEEMDROIRRE

o LRI, ARBHWRERI B RELREE —LEXRAT EARBNSE, BrKER, MRERE T —TH
HUEZRAIZR, ATHRMAREMIIIEREERESERE,

13|58

o MBSHE (Visual Dialogue) REMREE = (visual context) T#EHTEAN. BEZBEINSEIIIENE
22
ZFJo



Visual Dialog

A cat drinking water out of a coffee mug

What color is the mug?
°
()®) ®| White and red

Are there any pictures on it?

o
(OX®)} No, something is there can't tell what it is

Is the mug and cat on a table?

°
(OXO) Yes, they are

Are there other items on the table?

°
,.': Yes, magazines, books, toaster and basket, and a plate

o = VisDial#i{g&E (DasZ, 2017)

XEEFSBEESLAMERNSREMEES (advanced grounding) : &FSiEHt (symbol grounding) , &
EETRSMHRNBERESNESMRRA; UEHEREM (common grounding) , ERNEEITELRY
B R REE RN,

MR EREOESLMESIN TP RBWMEANNZAMERIAN, EREIERNFSEEE, FEH—FSSIANTHDA
MENME (partial observability) , BHRIEAANHZRZHENERER, TESRVHE IR GERRRIXE
B ZRANIRAR )

RESFIIXEAES ERE T #E, BINARNTRMLERBMNES SN (3F6) SIAREERIR, R
BE=. 8%, HANAEEEEESTRNRE, XESERNRDBHRIESSMNER THME ERRRTTN
BATTRE, HX, MBNBIESETERZERNESZDN, REGHRBREERFEMLEREMESES
1, HEEMNUNELINERAEEE.

MREELEIETOneCommonCorpusiBitEE, XEZEELEMERD FIMEEIELR (continuous and partially-
observable context) THI— 1 EREREBHKMERMEIERES (collaborative referring task) ., X
BIESEF, URIBRAFERENTE, WERTHFELINGRE, RMERESHNZEE, SHIKRET5191
ERBATHE, HWERRE (1R ZImarkables) REFFIEHITT ZOMIRE, X0 AR ITH—
HHNEEE DI,

A THEXLEINEPNESEN, AREFEITTERIE, XERATEUMRE DB IEREER] T #ZO0F
. AREMAEHERIESS (PustejovskyZ A, 2011a. 2011b; PetruckflEllsworth, 2018; UlinskiZ
A, 2019) HREIEA, BHMT —LEEANESRUARSEEE. WENTE M.



1 A: Isee three in a line going up and to the right.
-0)
Subj
B 1
2 The middle one is the largest and darkest

Markable|
B: Idon't see that.

0o
Ov)

{— é
Markable* SO
1 1 have one large, medium gray dot that's  under a small, darker gray dot

A: I see|three {63 line going up and}é l/le right.[The middle one
rg

is the largest And darkest ) Su] '
B: I don’t sef|that.]I have one large,/medium gray dotlthat’s under "°°"J s W

[a small, darKer gray dot| A: Is the larger dot slightly to the left

A: Is|the larger dot/slightly to the l¢ft a

B: yes, slightly, let’s chooseMgm]

A: SELECT red e oot Reaion
Modifier &m

B: SELECT blue 6 B: yes, slightly, let's choose the larger one.

e o OneCommonCorpusXEfUERRRINE (K) RIFRENZERANINE (R)

2 OneCommonCorpus

o TAREMIIEY BT UdagawafllAizawa (2019) 12HAIOneCommon Corpus, EREHIEEH, FHEEAFB
DARF T T HEHUAEN. MAESN_EEE, BTATUERN7IILE, AFEFRE—L (4, 536
) LRZHEER, XMEDPIMERN (partially-observable) IRESHHE ZAIREER D IR

(misunderstandings and partial understandings) . btoh, 8 PMEEREBEEL (continuous) KIEME (X
A, YE. Befkd) , XM5IANTEMAERMN (huanced) FITAM (pragmatic) Fik,

Misunderstanding Partial Understanding
...................... —
° ° °
oo . .
° 0 .
,, . ®: »...-' . [ J
&
e ° £
o
. . @ ., .
A’s view B’s view A’s view B’s view
A: I see three smaller circles almost in a line slanting down A: T have 5 larger dots close together, the bottom left one is
from right to left largest and darkest?
B: I think I see it. Is the left one the largest? ... B: i have three that could be part of that ...

o o RN ERETA
o FIAMNFEIEEHZMEMDN, IRRESHNZHYE, BOMEENRE. MTISEREFENITEER
ERABERESELEBRR, NRENERZANHERITES.



Total dialogues 6,760

Avg. utterances per dialogue 4.76
Avg. tokens per utterance 12.37
Successful dialogues 5,191
Annotated markables 40,172

% markables with 1 referent 71.81
% markables with 2 referents 14.85
% markables with >3 referents 12.03

% markables with O referent 1.31

e o OneCommonCorpusiiE

Nuance Type % Utterance Example Usage

Approximation 3.98 almost in the middle
Exactness 2.71 exactly horizontal
Subtlety 9.37 slightly to the right
Extremity 9.35 very light dot
Uncertainty 5.79 Maybe it’s different

e o OneCommonCorpustE4ZzRIA (nuanced expressions) BY4Eit

e UdagawafllAizawa (2020) #H—SEUESEHIT THEABB A ENINE. BAKR, M1IZERFEEIRAITE
REIX (referring expressions) Blmarkables, FE1IAIFFIE.

o TEAXH, FI5EMBITINERERIIIAL600BE, HEEMATH—SHIHE,
3 i
3.1 tEdE

RARBOIHEIREIFE=THE: SEF KN (spatial expression detection) . IETTIRFI (argument
identification) FIfr&Eft, (canonicalization)
o A ZEEIFRIAMG
o tR#EPustejovskyFE A (2011a, 2011b) MEX, TEIRIAR "BPRIER —TMENZEEETIRZ
BIZEXRAMIESEM" . BREAELEBEXNEX, IRFHERFRENZERBHIZ B X AKIEA.
o NTEMXY, HREBHAE. XNMNEXLHREENEEMAZTEEY, MEMEMBRNEHILRER
EEMANTEXER, TEBUANERSE ("dark") . ME%EIE ("of light color") H&iEAEIE ("a
black dot") , TEIXARBTMUEFAE ("lighter") . M@ ("near") FE,



e BigTiRA
o MIRFBIRFIEMNZEREARNIAIBIE (predicates) , MIFERKRER (markables) FRERMAIAIIL
7t (argument) .
o CHRET
o MAEFRBENZRRAXNEMEHITIEN. ARERAXRIROZBXANITENL.,
o iR#ELandau (2017) , FEHESHHE2HEKXZR: IHEEE (functional class) , EZOLEXRHT-mIEX
% (force-dynamic relationship) (%lon, in) ; JLfaI% (geometry class) , EizOE X RT1E (W0

left, over) . ATINEEXRRERXTEHEEFAKERL, MEBATEEMMEN _ETSUREIETEXE X
(Platonov#liSchubert, 2018) , MREZETTUTSE/VAXRMBEMLER, S1E5L24M 7] AR

EXRIINVERR
|
=7 fi XRTH
Direction requires the subjects and objects to left, right, above, below,
be placed in certain orientation horizontal, vertical, diagonal

o is related to distance between
Proximity ) ) o near, far, alone
subjects, objects or other entities

restricts the subjects to bein a
Region certain region specified by the interior, exterior
objects

lighter, lightest, darker,
darkest, same color, different
color

Color is related to comparison of color
comparison between subjects and objects

smaller, smallest, larger,
largest, same size, different
size

Size is related to comparison of size
comparison between subjects and objects

o MREFMINFZENEBINZTEXRAZZTES (imply) 24MinEX RAPIEA—FETIRE. BTTEXA
HETAZESZ MREXZR (120 "on the upper right "Za&rightflabove) , HAIAARES (40
"triangle "REE LA ERIXR) .

o Itb4h, MIRBFEXT6MEIHER (subtlety, extremity, uncertainty, certainty, neutrality and
negation) , FRIFEMEMIBIREM RI—MEEL, B0, "very slightly "#IAAZEEEsubtlely,

3.2 45

o fRE—EM



Annotation % Agreement Cohen’s
Attribute Span 98.5 0.88
Relation Span 95.1 0.87
Modifier Span 99.2 0.86
Subject Ident. 08.8 0.96
Object Ident. 95.9 0.79
Modificand Ident. 99.6 0.98
Relation Canon. 99.7 0.96
Modifier Canon. 87.5 0.83
o w IRE—HM
o IREEIELT
Attribute  Relation
Total 378 4,300
Unique 121 1,139
Avg. per dialogue 0.63 Tl
% inter-utterance subject 1.59 1.37
% inter-utterance object - 14.65
% no object - 30.84
% modified 36.51 16.86
% unannotatable 0.79 0.79

o = FMEEIESI

4 3LL§

o E5iRI



—— o

1 A:Isee three in a line going up and to the right.

2 The middle one is the largest and darkest

3 B: Idon't see that.

)
Subj:

41 have one large, medium gray dot that's under  asmall, darker gray dot

A: I see|threel|jh a line going up and tb the right./ The middle one

is the largest And darkest —]
B: I don’t sef/thatI have [one large,/medium gray dot]that’s under [0 o
[a small, darler gray dot| 5/ A: Is the larger dot slightly to the left
A: Is|the la_l{ger dotslightly to the léft | SR
B: yes, slightly, let’s choose
A: SELECT red e
X [Markable
B: SELECT blue 4 B: yes, slightly, let's choose the larger one.
o = IERUHRRES
ST
o HiZEH
]
S it S i iy ‘.
' e ) :
] | 1 '
o e
: © Vo e ;
) ¢ ' 1 '
& ] t 1 ] ]
LI i 1 o '
' H | o . E 3 '
'\ it |
LI ' 1 '
1 2 ' ' R '
] ' ] '
1 | 1 '
1 | 1 '
: N £ o : Entity Encoders
S —O 0~
Choose Top k IS T T T
—)] ) ] 1
® o ®
k= Il ......
i .
012/34567 1 1 L
Number Prediction Reference Resolution | €— s o0
N
T | :
Dialogue Encoder l l l
1 {amm o
| — | > ) | — [ > — - -
1 1 | ' | '

e o] B

YOU: | see three black dots lined up <eou> lets choose it <eod>

o IR (HREXI)



Entity-Level Markable-Level

Accuracy Exact Match
REF 85.71+0.23 33.15+1.00
REF —location 84.28+0.27 30.53+0.84
REF —color 83.08+0.32 17.094+1.04
REF —size 83.50+0.22 19.414+0.98
NUMREF 86.03+0.33 54.94+0.76
NUMREF —location  83.35+0.26 49.77+0.64
NUMREF —color 81.19+0.41 39.74+1.31
NUMREF —size 82.39+0.20 43.40+0.67
Human 96.26 86.90

o REIDM

o AT HMMFTEEAKLMEL, HAREDT T EEFNERSZOEERIAN—E,

o TEEMH
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Figure 3: Referent color distributions. Top is human,
bottom is NUMREF (smaller is darker in color axis).

o FEXAR



Algorithm 1: Test for left relation

Input: subject referents S, object referents O,
boolean no_-object
Output: boolean satis fy, boolean valid
if no_object then
valid < |S|>0
satisfy < valid A mean(S.z) <0
else
valid < |S|>0 A |O|>0
satisfy < valid A mean(S.xz) <mean(O.x)
return satis fy, valid

Models REF REF-abl NUMREF NUMREF-abl Human
Category Relation # Cases | satisfy ~valid satisfy valid satisfy valid satisfy valid satisfy valid
left 412 235 323 21.1 289 670 995 624 995 959 976

right 468 280 355 246 308 673 987 682 987 953 964
above 514 286 374 247 331 652 992 665 994 967 98.6
below 444 252 345 216 279 660 991 622 991 964 96.8

Direction

horizontal 37 541 703 270 595 595 1000 514 973 919 100.0
vertical 46 370 739 239 543 435 957 457 957 826 100.0
diagonal 50 480 740 300 S00 60.0 980 60.0 980 90.0 100.0

All 1,971 278 376 234 319 655 990 641 99.0 955 976

near 271 494 613 299 491 771 945 561 952 952 96.7

Proximity far 27 29.6 407 333 407 77.8 100.0 926 100.0 963 963

alone 111 369 441 450 541 685 946 676 946 919 946

All 409 447 553 342 499 748 949 616 954 944 96.1

interior 135 385 526 274 393 622 933 585 941 963 100.0

Region exterior 62 403 484 403 532 806 984 871 984 984 984
All 197 39.1 513 315 437 680 949 675 954 97.0 995

lighter 147 23.1 ESS 6.8 8.2 844 1000 57.1 993 973 98.0

lightest 42 452 667 143 333 619 1000 31.0 100.0 833 100.0

darker 171 240 263 7.0 105 830 994 532 994 959 988

Color darkest 48 562 646 146 333 667 1000 354 100.0 896 979
same 50 120 300 80 300 400 880 320 860 920 96.0

different 14 643 714 714 714 643 1000 786 929 929 100.0

All 472 288 354 104 180 748 985 492 979 941 983

smaller 213 277 315 715 9.9 80.8 100.0 596 1000 98.6 995

smallest 52 712 731 212 346 865 981 481 981 923 98.1

larger 238 23.1 286 9.7 160 735 996 487 996 983 983

Size largest 61 525 607 115 246 738 1000 393 100.0 96.7 100.0
same 103 340 427 184 272 80.6 83 650 913 98.1 100.0

different 12 750 750 667 667 917 91.7 833 833 91.7 917

All 679 334 387 124 189 782 978 543 981 976 99.0

Table 6: Canonical relation test results. We compute the satisfy and valid rate of the predictions for each canonical
relation. Best scores of the models are in bold (-abl shows the corresponding feature ablated results).

o M—EMD



Linguistic Factors # Case

s NUMREF Human

strong modification 149 76.51 95.97
neutral 3,094 70.46 95.77
weak modification 490 66.12 95.10
inter-utterance subject 14 57.14 92.86
inter-utterance object 265 72.08 94.72
no object 1,127 74.45 92.99
ignorable object 1,805 69.64 97.23
unignorable object 796 65.33 96.11
All 3,728 70.17 95.71

Table 7: Satisfy rate classified by linguistic factors.

Models NUMREF Human
value mod-type diff. #valid diff. # valid
strong 86.06 39 89.15 37
xy-value npeutral 80.92 1,586 73.52 1,558
weak 8035 200 5353 198
strong 6623 15 91.80 15
color neutral 5698 234 60.14 232
weak 3773 68 2855 66
strong  3.60 8 4.29 8
size neutral 2.67 337 270 320
weak 1.95 105 158 104

Table 8: Absolute difference in comparative relations

(number of valid predictions shown in shade).

5 iiefl4Eie
o XL RIS EROITE
o TRRNESLHIHTR

e IfIH=ET1: https://github.com/Alab-NIl/onecommon



https://github.com/Alab-NII/onecommon

HigiER
o IRETURAEEMNLP 2020 findingsi—HFIEX (HMEAIIEES . BEFZRREWESEDT (

Annotated Corpus of Reference Resolution for Interpreting Common Grounding) » , I3 AMNLP4IE; A
MR AEMINEES (1) BIEREERE (biases) , (2) RMNRNIBSZ SN, MMREL L, &
OneCommon Corpus#EEMEA E#IT=EEXNINE, SES L OMREENNE ERINAVEBERESIT
BInAE, (FEBITERREESEZUA LRENKRI (BITEEXMEER) L. EEST TEESINE
HARABTEBUNZEXRAMEIRINRIIRANIER, EPNTFZEEY, (FERBIERERTEERMAZL
RUM—EHMNAE, MTFZEEXR, FEEXTER (valid) FHE (satisfy) MLTinE, HORITE TR
W24ELZFEXRRIRFINERERHEER, BEUIMEEREERRLIIZTEXRR ERMERNMNS ., FER
SHEMIEDRER, SHEENRIUF@IEMHIE (strong modification) AJIRAIZKRELF,

o ITIBICR

o XTFIEMEME (reference resolution) £55, —fRIANANRAXAN. FES5FMSZEES,
OneCommon CorpusfEiTEtmERIERS XFX MK R LIBELRENESAREREX EHETER

£5.
o fFS#EH (symbolic grouding) [E@e—M4&EH M, EEPIRAFSWMEEM (grounding) . KEE
X H[alRR

o XRIEXMERinsightE—: (=) RE—TZEEURERR, (2) UM rRERIREL T
—MESFMAENDITIESR.
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