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This paper presents a solver for English dialogue completion problem using the utterance adjacency. The utterance

adjacency shows the certainty that given two utterances appear adjacently in a dialogue. We use phrase pairs as features for

utterance adjacency recognition. A phrase pair feature consists of a pair of n-grams with one n-gram taken from the first

utterance and one n-gram taken from the second utterance. We trained an utterance adjacency recognizer from the situation

dialogue corpus developed by NTT. The situation dialogue corpus contains 6,802 dialogues that have a similar style with

those used for dialogue completion problems. The experimental result shows that the solver outperforms our previous solver

that uses the flow of utterance intentions. In addition, we discuss how the performance of the solver was influenced by the

extension of phrase pairs and by the choice of a dialogue corpus.
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T2 I XESLE WA RN TS TRy MIE KIS AR
Hv) 7 a7 [Arai 2014] OFEEERIBEICEM A, o2 —
HRBLOHK KRR TESSZ2LLZE2BIELT
W5, 2014 2T~ ﬁ\f”ﬁﬁjzw_/XTAﬁxfﬁmTMAé:L
TREIBV X — R EZ R, 2 BEOFETHD 93.1 A
(200 A3 ) ZHBZ D 95 mAERK L= [HF 2015].

EFLIL, T — BRI BT DA EE TRk
BOFRIEZ B CE o, 2FGEARMEEE, X 1 IR T &
372 Z NDFEHE DORFEDOZEFIHIE LN ICE 4 SOOI
DIED, 2 mRESEAMETHE. ZoMBE T2
[ 27 NWCADEMITIRIREL(1)E72D. 2014 FEOREIBH—
B OB, %’%uﬁi&l@ma‘w)Q%é&mfﬂ’ﬁ@@o":ﬂm
HARS BT fRIEEBAZE LIz [JF 2015]. LL, KA
T DI, ZOF RIS ORI E
ZELTIEMEEHITHZENHELL, FICRGFEER OO
RSN EMRE T AEmED DIENIh T,

FIT, AFFETIE, 2014 FABI B F—REOEROfRIE
ORIERERLCL, EORBEREMRRT LW RELL
T, BFEHOTND BREDRDOIC, BEHERFLLS 2
ST FESCTERREIRADIRIEE AR R L, ZOFHliRE 2 rd .

2. REERERESIUEERE

2.1 REREDEIBE

2014 ORIt Z — OB S L= &35 05 kA
ARV [ 2015] OBERSAEFH 2. LLTFIZHBWT, 2o
FEERERIELIES. fERIE, 2 SERED 4 S0
REDOELZEITONTRELDOMND BRSEHTEL, &b
BRI TRALE R DB AR 5. DL OFHILD ARED AT
T, REEEX GEW, fHlie L) oFiho BREDAa T LK
Wt (ROT AT INIH T AT ) OFNO BREDAIT D
BEHAEFELTEHLE.
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Taylor: Are you ready to leave for the baseball game?
Akira: Almost! My guitar lesson ran late and I got home ten
minutes ago.
Taylor: Sara's on the phone. She's outside the stadium. What
should I tell her?
Akira: [ 27 ] We'll never find her in the stadium.
Taylor: I'll also say we'll be there in 20 minutes. Is that OK?
R (1) Ask her to wait at Gate 11.
(2) I'm at a guitar lesson.
(3) Say we're already at the stadium.
(4) We'll meet her inside.

1. REESCGERKEOFI(1)

Dialog Act Corpus [Jurafsky 1997] 735 CRF Z MW TEFE T D
KRB OMA A L. IR E P OBEE 1-gram,
2-gram ZH, 77 A% 43 FEHORFEEX A HV\ 2. CRF ©
FEEIL CRFsuite [Okazaki 2007] &7z, ZOFRBIFHILDFE
SRR OARHEREZHEEL, BIRIE T L0 R E XYL
EREREOFIN 1 1278DIICIEB LIz DE AT T L LT,
BAEBIEDOTRND BRI Z T 5720, SVM %ﬁﬁb\fﬂz

rﬁﬂi P —/ <2 [Pang 2004] 755 F ORATARME OB %
FE U, BRI E D HEE 1-gram, 2-gram %ﬂﬂl/‘t
SVM ?D35E%:13 LIBLINEAR [Fan 2008] %M\, Log-linear &
TINNEFEE LT ZOWRERE - THRE ORGSR T
AT BDNIRN T 47 THOHMEREHEL, TOFERITHE SN
TRIEMEDOTNLD BRSO AT T HFH R LT

K 1 ORFESCGEMRBBEOBRRIE(D)OSHAE TN T, kK
EDFERR LIRS R N EEE o O—E 2R 2 1R T
PENAE TITFEFE B X LB MR 2 SCHN CRBak 375, G558
K ELTiE, £, Wh %/, YesNo BEfE VW o7= 3 EEE XA
kSN TV, ZORMBEICBEL T, 4 SOZREOWT
OEETHZOREER OFtILE /272, FEEEE KB DA T
RIS A TR RO B AT LI R, BRI
(1)@%Qﬁxw%1&u\x:7&fxot B mrEICBIL T, 3
PR (1) Ask her to wait at Gate 11”@@ (SRR T 4T
IZEERRSALCND DS, BB O SCOESE ML II R AT T 17 L3857
ENTWBD, BIRE (DD R B IRV BIE O Lo B 48
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Taylor | Sara’s on the phone. 1

Positive Negative

) . 1
Taylor | She’s outside the S 0 — —

stadium. Positive Negative
Taylor | What should [ tell 1
her? Wh%%ﬁ:ﬁ 0 f— T o 1
Positive Negative
. . 1 .
Akira | Ask her to wait at S0 0 | .
Gate 11. Positive Negative
. , 1 -
Akira We }11 nevzr find her %17 0 | e wm
In the stadium. Positive Negative
; M oalen o ’ 1
Taylor Iﬁl dle) say we 11 be? S0 [0 | - .
there in 20 minutes. Positive Negative
Taylor | Is that OK? YesNo é ;__'_L
B Positive Negative
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IDARAT Elp otz FERELT, TERIEITEMOEINEL(1)% 2
STENTE DT,

2.2 EREDEER

PEFIEDMERE D FTARAE A R L, RESIED RIE A2 50
295, FHl O R EL T 5 e BN, REEAREH
—RBOARRBEER 51 MEBRBuE LR 47 R (1991~
2015 SEEDOFHEE B I 2014 FEEORRBREBRR), 14
LIt —HE0 18 R (2013 5 1~4 FIRB LN 2014 45

1A, _xo¥hak 3 [4y0 9/ Q01446 4,9 A, 11 A),

BLOMBAINEL=ZOMORE 114 OEF 239 TH
5. FSRBREEIZIATICEY XML 74—~y CANENZE
FT—HThHzbhT.

TS DR R S TIERIED IEfRRE TN L= f a2 1
WRT. 11, BEEEROWASEEBIEO IO H RS
DFENENEBIMTHESTZI5EOIEMRE, 2 2OFiho 3K
SEMA G DO TH ST RERIED IEMEREZ R TS, fEskik
I, ZTETHE L@ [ 2016), [REIEZ—HEEIC
X9 HIEMRHEIT 044 THHN, OBEREE T 239 M THF
L7235 A O EMFRIL 021 L7420, F v AL —hIDHR
Fliootz, REAR B Z—RBARKEBR I35 Efig Rt
0.25 L& o7z, FFER RO B a7 356 LGt %
o7 A E Dl FHCRFER R DD EE T4 O IEfiE

F 1 JERIED IEfR=

FEEE X S A eV
DI DI FEhE X L
TN
toz— 0.24 0.24 0.25
AR (12/51) (12/51) (13/51)
B s— 0.28 0.21 0.21
BEES (13/47) (10/47) (10/47)
RP3 0.39 0.44 0.44
(7/18) (8/18) (8/18)
S S 0.11 0.56 0.11
(1/9) (5/9) (1/9)
Z O 0.15 0.25 0.15
(17/114) (28/114) (17/114)
AEk 0.21 0.26 0.21
(50/239) (63/239) (49/239)

EE | HE TEAH R
A Thank you. et
B You're welcome. | 2FHET

3. BEEHNCKT T D HEER T~ ILAS 5
RPENZED G,

EFBEROFND HRSIZHE ST ED EMFRMEN L
OEHELT, F—12, FKIEBRFNIOBBNEGROFH a3 — 2L
L Cffi>7z Switchboard Dialog Act Corpus (SWDA =1—/XX)
[Jurafsky 1997)DFEEEE KT~V ORIE N ERBHIT BN
5. X 3 0%, AW CHEE LI a e - T, REEFICREE
BTNV EAM 5 L RE R, SWDA 2 — SADHKFHE
BT, EHHCIRIG T 200 & R 2 D3RRI
SOUUBHBEIN TN, 5 2 STUIRFEK T EWVI VR
FEERTZ AP EESNEY, TR T DI DM
DOWMNEIRZDZENFEL N LN 50D, FROBBEELT,
SWDA 21— XA Clx Wh B &V O RFEER T~V R A ESH
TV %A%, When, Where, What, Who, Why, How %&[HZ 1€ 4L
WS T DRFERR T VIABEINTRBL T, Mo ki
T Wh 8RS E DOTRNER X DT EMNHEL .

B OHMBAELT, SWDA a— SALEFEMEAREED LD
THY, BT LS FESGEMRE SIS FE O RN G- T
WZERBHD. Bl 2L, SWDA I1—/SATE, — HDEEENZEL
e, ©I—FHOFEE DLV SBIGEEITHI R TS
S, REESGERREIZIZE ) W o TR FRIRIEE A S BN .

3. BEEERFELSLIZMEOIIERE

3.1 BEEFEFESLSOHR

PSR IEDRIE S AR 572, BEIEEROFh O B ARS
DRDOI, BT LS E o T B R E T 5. Bl
SELLELE, 526N 2 DORENDEDOFTHIEG-T
BNDMENLLEEZRT. FlxiE, K 3 ICRLEZ 2 DD
=7Thank you”&”You're welcome” | 76D H CTHED A - CEL
NRTNWEEZDLZD. ZOIIRBEREO L SER#T 52
MTEIE, BFECERMEOBINE O REEZFEM T 528
TED.

EHER GRS LS H RS HHRMEEL T, Z2oDOREZTNE
NIZEENDHEE 1-gram, 2-gram, 3-gram O-X7 [Jamison
2014] 2 2. ZOFEMETL— AT LIRS, BEEEFEEEHL
SETL =AY L) BRI SRR B CRE DT A 8ITX
D, FERIETHOEREFEREKSILVG, KEFEOHAO B KRS E
WRDIENR DT LTSN,

Fio, MRS LSOMATET VAT 572012, NTT
TIER SNV F 2o —Tarxfiia— "\ REffiofe. v Fax
—varatiia— A, SiEO%E (HE, B, A7, L
ANTy, [BBEARRE) LR (AR —, #RE, &fE, ave
7, BHGEERL) BB ELE LT, (E¥EE ICLFA21ERL T
LolobDOTHD. MEEE 3401 ABZENEN 10 FFEBKD
%TERZ 2 SFERKL, B 5F 6802 MEEAMINES L. 2D LTI
LENTV T a2 —al fGhia— AT, 256G ME
TRIBETLRFHREHBL TSRO RFHEEED DI ENTET.
BESIE T L7- SWDA ot— RAL k¢, EfERA FiC
DIENHEMFFTED.

B RS LESOMBI T T N 2L F oz —a  sitifha—3
ZINE SVM ZWTEE L=, EHEIIA 2 BIMEEHE-T
A7 20,000 HOTL—XTEEAE. SVM O E I
LIBLINEAR [Fan 2008]% JH\>, Log-linear &5 /L& %8 L7~
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EEN ST AT —ZOERR T ELZ T 5. /%:L:c
—arxtEEa— B WT, BHAEEENUTOIIICES
SE1E2AERLIZET 5. 22T, VIS ERT.

VEREE 11 Uy, Uy, Us, Uy, Us, Ug, Uy, Ug, Ug, Uy
iR 2 V1, Vo, Vs, Vy, Vs, Ve, V7, Vg, Vo, Vi

) T A TE S/ ) & V= R P P
SEO_TNBLIER LT,

‘H“ %1 (UyUy), (Up"Us), ..., (Ug Us)
'Er52(WM(%m (%m)

57 1: (U1-Vy), (UaVs), oo (Ug'Vm)
i’é —4 2 (Vy-U,), (Vy-Us), ..., (Vo-Uyo)

3.2 REZDEHE

RREL, 2FCEHRAED 4 SOBRBEOK LA I
W, BEREREEDL LD AT ERUE MO FRILO B %é@xj
TOEHFFEFEL TREELOFTND ARSI EHETEL, HH H
IRIPTENE 72 DI A i3 55,

RERLETIE, SFEORSEHMEL THERSOL I
W2 RBa 5. BEHERSOLEL, EFaa SRR

BBORKS TRWD, ZHizEGLRELZOEBLORKED
M CREHER S OLEEREL, SbARTUE, e a ks
TOHEMOKES OB CTHERSOLIEHEAE T . BRI
DOEFERZSOLEDTIN 1 1225591 _Efﬁjtbtb@fgx:T
LUz, BAEMIEOFND B RS DA 7 130E KL LRI
A0

X 1 OEFEFERCMEOBRRE)OHEAEIZBNT, 7%
EPERR LR SO LS EEE @@@{MLM@*%%I4
AT ZEFEEDRSEECOEBZLOFESOMOTL — AT

*iﬁﬁi‘féﬂ@\é BIZIE, ZEpia & te 3 5 O HEE ask”

ZEFTEZ DR S P OHEE kDB D7 L — X7 A S
ﬂrLTb\é. ZOREOGA, BIREQO)DOGAEOMERSHLE
DAIT P E<RoTz. BAEMIEDO AT IX, 1ERIEE R
12, RO RBIERWAT T L5728, 2 DDA T DB
frEfMEL CHEINDREATT T, IEAEOZRE) 2 K
AT Lol

3.3 HEDHLE

PR S OL S AR A DR EEL T, BEE BRI TT&K%

EOHTAVECERBLTIL— AT EILETHLI2LE-T,
BEF'JE’J&M%%;MEK%D#OxéTA WRnbHDEEZ T %
ZC, BAERBRPEYARNHu 2004 & 4 2 B85 [Manning 2014]
ERNTIL AT &R bk,

JBAE MY AN [Hu 2004] X, LY a—F — 2 BIEL
f_T /747@ 2006 F5, W T 47 BEE 4783 FHOEE
6789 FENDIERESN TS, ZOUARMEH T, KiFFRDORY
TAT BDNEIRI T 4 7 IRk G 2 R 4 R A i 7 =
U#positive#, #negative#|ZEXHLZ 7=, B Z1E, WOSFHETH
BB fine” 3R VT 4T HEEUAMI & FN TN HET .

A:How are you ?

B:I am fine.

ZDLERFHEIRDIDIT

A:How are you ?

EXHE T

B: I am #positive#.
FEHX B OREE CRIEIE S 73V % & T n-gram D71
—AXRTERHTHILICED, TV AT EILIR L. Zh

i J& B =

bLE

[l

AR

Taylor | Sara’s on the phone.

She’s outside the 0 J [ |

stadium. What Positive Negative
should I tell her?

Akira | Ask her to wait at 4 7L —=x

Gate 11. We'll <7 |5 — —
never find her in (ask, say) Positive Negative
the stadium. (ask, ok)

(wait, ’ll) 1

(wait, [0 | e

Taylor | I'll also say we’ll be
there in 20 minutes.

Is that OK? v i Positive Negative
Akira | Sure. R
Positive Negative

4. REEITRIT DRI S DL SERRIF MM D AL
2R, BIEREROSCYVEIZB W TR ISR F O A
ZARTLIRDIEN]HFTES.

Stanford Core NLP D[4 85 [Manning 2014] %{H-
T, XHo N, BT, Mk, W, BA BIE, &8, ofh
DEFRELRHL, %ﬂ%é’b.ﬁ?\?fﬂﬁTﬂ U#person#,
#location# , #organization# , #time# , #date# , #percent# ,
#money#, #misc.HIE XX 2. Fl 21X, IROEZFET, "New
York” BSEFTOE A KHREL RS ILZET 5.

A:Where are you ?
B:Iam in New York.
ZOEERFHEARDEDIT
A:Where are you ?

EXWAZ T

B:I am in #location#.

HBERZ G OXKFHETEGRAENTIAVEET n-gram DT
— AT EMHTAIEICKY, 7L —ARTEILRELE. Zh
12&0, where D 1Z13#location# 3BT WNEWV ST EED
M ERZ LT <RDZENIIFFTED.

JEAE ALY AR EE A RBR#OZNENEE>TT7L—X
N7 EPLR LT AR, A 2 el E Z > T EAZ 20,000 DT L
— AT Z BRI

4. REZEDEEM®

2.2 fi T~/ SEGCSERR R 239 RiE o TIREEDIE
fRRAFHBL 7245 RASE 2 1R T. £ 2 1%, BERFOLESE
EIEMIEDTRND BREDZTNENEBM Tl >4 D IE
fifRL, 2 SEMHE DR THE SR RBIEO EMRRERLTH
%.

SEESCFERCHIRE 239 MK 2IEMSRIE, #ERIEDR 0.21
IR TIREIEN 0.39 THY, ERNPUELIZIENDND.
BREIL, KZEARE =3B, I 2 —H, <%
o EBEROWT IO EBIERIEIVS EffE e Ez L. B
RO LSO REE ST 56 LB BIEO A D B IRE D &
ST ADIEMRE DL, BIEmIEOFIL D B IkESE
DOPINCIEMRA_EICEBAL TWDDS, BEERIESLED T O
HERDKENZEN 0D, HEEEROFNO BRSDRDY
IR RS L SR HTH 280k, XV EL TR SC5ER
AR ZENTED I 20T,

8, BAEBEOMNDBEESTIGEOEMENRE 112
IRUTAERIE L B0 2013, 1681k TIESCHANLIZBRAE M4
BT DOIZKLT, BEETIHFIEETORS %EU&LTD@T
WRMEZFRIRL OB THS.
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Rachel: Can you drive me to soccer practice today, Dad?

RIS E6 R A HZ=yk. Sam: Yes. It's at six o'clock, right?
DI DI 2ot e Rachel: No. Our coach wants us there at 5:30 today. [ 28 ]
RN A Sam: No. I have a meeting until five o'clock.
o R— 0.37 0.27 0.37 Rachel: Please, Dad. My coach said it's important.
AR (19/51) (14/51) (19/51) Sam: Sorry, Rachel. You should ask Mom.
b H— 0.30 0.21 0.28 R (1) Can play soccer today?
B (14/47) (10/47) (13/47) (2) Can my coach drive me?
e 0.50 0.39 0.50 (3) Can you make it?
(9/18) (7/18) (9/18) (4) Can you practice with me?
I I 033 0.78 5. S SERRIEOHI(R)
6/9) (3/9) (7/9)
DAt 0.38 0.30 0.39 spize
(43/114) (34/114) (45/114) "
&t 0.38 0.28 0.39 AT EHERE T DI oo T, RKFEAR L& — B S
(91/239) (68/239) (93/239) DT —Z e Tl TS M ATEIE A RFEAR B X —8
FOBMASH D = A —BE R RITIEH L ET. ERT
% 3. FAEAEL B 0 — SR D — R TR ISV EU R A BT R, Btk
RAB R AR A RBRH | BEEREEOLS v =R —al AEHELET . e, NTT 23a=7—
IZEoTHEME | IZhoTHEME | 0FEEa—1R Tar BRI ITNICIEY Fa s —arxtEia— A% D
JRELIZ 56 PERLTES A | 12 SWDA =2—% LW IZEELT. A CTEMOEEZRLET.
AEAL TGS .
0.20 0.38 0.23 ZHEXH
(47/239) (90/239) (56/239) [Arai 2014] Noriko H. Arai and Takuya Matsuzaki: The impact
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SWDA a—/ 2% 7258 OIEMHRE R A MREY AR
IR CEMAIEELIZG A, MRS T N7, R/
BRI DTS T 7L — AT EEA LTS8, 2
N THSTZTEDT L — AT REMEEL TGRSR >TL
FolcledEBE2bND. BARBEGRMRICI > TEEEZILEL
B AR EMBIIZEAEELIT R ONRD 57, “where”
L #location” DT L — AT o/ 77 L — AT sl E
TN, IEfERA EICHE 0 7ed o 7= DX F B ITH W
To T =N ipino T Al REEL 5D . BEERFELLEOFE 2
— /XA SWDA I — RREAE S TG AT IEfESRN T R o7z,
SWDA =—/ 32}, v Fax—ialktiFa— SAIZH_TK
BORFET —FEE0D, 2 e RO S FELIT 0D
BOIRNRFELELE LT, RRRE TSl iR S5,

BRI, BT 72T FIZ X 512739, 2O/
ECITRERIBII EM ORI Q) F RSN TE ) o7,
WEQ)DBH A DB FRS LS AR 25720 121E, “"make it”
(RcEY) LM OEA RO TL — X7 2RI HZEN
EZONDN, BEETIE, BEARBEGRW CHRMELILIRELZS
BTH, ZOI T — AT BT 52 LT TER Tz

5. BHYIC

ARETIL, BERERFELL &2 > TR SR E 2 i i
EERE L. RO L2 T 2720 0HFMEELT, 7
L — R AT LIS BRI SR BV FE TR i s7- 2 bk,
DEE TR TR B LT HRFREEFELI LI SUR D R FEE I
LLIevTFam—Tarifiha— 2R H LI E2ED, FE5E
B OO B RSB ST e kL IEfRR A H L LT,

LHOBEELTE, RFEERBEICE>THERAZRKED
BEET —HEHEODLFIEERE T, KA DRSO
FeAL CER—IRE, FUH—Z#%) 0, S UE#RE2FI LT,
DREOTND RS EET METHZENRHH.
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