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A Study for Suitable Utterance Selection Using Adjacency in Chat Dialogue Systems
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For chat with people, it is required to natural utterances as people do. Although the conventional chat dialogue
systems prepare a database of question and answers, it is difficult to build enough database for chat because of the
breadth of the topic. To make the problem simple, we tackle the problem of finding the unnatural utterances from
the pair of sentences. To find or detect unnatural pair of utterances accurately will lead to the realization of choosing
a suitable utterances. We will use the problems in a dialogue to evaluate our utterance selection performance.
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Greg : Are you doing anything Friday night?

Michio : Nothing special. Why?

Greg : My wife and I would like to invite you and Ayako to
our house for dinner.

Michio : [18]

Greg : OK, maybe some other time.

18 DIEPU

1. I’ll bring the bottle of Japanese sake her father sent us.
2. I'm sorry but we’re having dinner at Arthur’s then.

3. Thanks. I'm free but I’'m afraid Ayako has other plans.
4. That’s very kind of you. What time shall we come?

1: RFHGEKEEDH.

2. RENEREEEZTOTIO—F

LE S REIED 1 Hl& R 1 I12R S, 227 [18] 124 Tk E 5
FKah a2 BN 1~4 o RE T 2ETH L. AFlTlE, SEH
DHIZ Michio DI FEMRVDIZH U T, Greg DY fHDFE
Wz LTWBH, HED Greg DFE &V, Michio & Greg O
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2: FERFIED AT R MIVDERE.
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RIRDHKFED DM, TROLLBERGES LI IZBWT, X
ZOFEEDANNSR/RONDIFHATR L, n-gram X7 PRI
N-RBEREDONA2ERT 572012, FEORL 588D
HASREMAGDE D I E2REET S, ARSI MVOERT
B ZEPRF[EIZODWTENTIBRRS,

ABIRT MV, PERFIEERLY, M3 ITRTLIIZ, B
B 55550 5 T NENMER L 72 n-gram X7 ML E, FiED
JECHRFF L 2D o 2D E FH#fET 52 THERT 5. #£-oT, 2
X DR ERETE7 MDY A XX, n-gram X2 bL
D2f5L%5.
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WHNTWYR— b RTZEZTV Y (SVM) &, g/ \—k 7
b v ERETZ2=a—J )%y 7 —2 [LeCun 98] & A
bbb, —a—JNhxy bNT—=21F BWEIZTAIRZ b
NOHLBEREEET LI eNARETHE. £7/2, HEXRXI ML
ZEYNHISEL, MrRREONRLIHEHBREENTE S
HEEMEA D B, IR Z R LT, FEMANEVWE B R T
&% SVM LHlAGLESLZ LT, HEDOERZEL L L¥E
mEMETEZLEZONS.
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DRBUZDWTRT. HwEFNIATIRT ML, 2, 3FIHDAIX
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X 3: BEFIEDANRY ML AE.

REhEOfI=y bERL, mNEEIDI IR, Thbb
BERTE S LD 2MEAETH DI L E2RT. ANREXDS
HER U7z n-gram DR MLVOEFETH BH, BNEIZT, 7
L—iZ&oNza=y bDXSIZ22DANRY MVETOFE
LGRBHTERZZ N TE 5. Hig, BREPTIET, R
7 MIVE L fEE SN 2=y NELOMELBERTE L%
A6Nb.

n-gram of Sentence 1

n-gram of Sentence 2

Input vector

Hidden layer 1

Hidden layer 2

Output class

. are the units presenting the pair of n-grams.
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AT, 2 O0ORLDHFIHOKRE, BEEEFSLID
AATIHEDEERT 5. S HEDEIED S5 1 DDREIUL s
LT, SRS X, Xo PR U BT S LE oA
T%, ps(X1), ps(X2) THBHLTEH. ZOrE, LHEBRAD
237 O ZHFIFHRDORERFEDERZ AT THHL LT, %
DAIATBERKE R DH5 s* % BIRT 5.

M
s* = argmax s (Xm) - Wi
g 32 () )

m € M XAV BHBIBROFA T, wn FEAREERT
FHETET— XL, [ERFEREIZ. NTTOYFaz—>3
VREET X EHWS., YFaT—variEiiE, 1200V Fa
IT—2a iz LTI 5% 25E0ONTHE2EEL T, 10 %
HEORD 1 NEHEEAFIZIVERLEZLOTHS. BHirL,
B, BlxiE, R, AR—=Y, Yav¥rr%p, EHY, B
K, ERI%E, EHdREL, RBMEBECHELUCT WHERR Y
Faz—vaviEELR., ERLEZNEERT, BFEEEDE
DX EEDEED 0 DRI T d - 72556 2 R\ 72 6802 X456 %
ZEIZHWS, YFaz—varydEomlE, M5IIRT. K
SEEHNE, SATIZH U TR TV ZIBE LU TEREINZEDTH
5. A/BI3, #E, RFREFTEOnHEHDORH THLHI L %
R RNEET — 2N S IEHl L BRI EERT 5. B & AN



1:1 25 E51, ROLSITERT S.

EFIDOVER : EHNE, {A1,B1}, {Bi1,42}, ---, D&>iT, B
BT3B ORGEENBRIZIOBRVEHEL LT, {SFE25 9
D EHI% MBS 5.

BHIDVER : BB, F—DYFar— a3 izidd a4 B
BXEE K, L OfAZAWVS. X5 KA, BEORFE, AL,
ERETHEE, (AN BEY, {Bf,ALY, -, oE&ST, HEE
IZEANFEDMADNS 2 x 9 =18 MO AK % EKT 5. ¥, FEiE
WRBTHEE ADSKBELEDLT 5.

PERC U 72 BB & BBl DO X D3 % FWT, EFETRU7Z n-gram
DR MVIZERL, HiEERE2ERFURESHEAE LRI b
Ne A1 LT, 200 TENENEET 5.

Ajp: Is this your first time staying here?
Bi: Yes, it is. And you?
Asg: Tt is my first time as well, how are you finding your stay?
Ba: It’s been disappointing.
Asz: Why is that?
Bs: The heat is off in my room. It is very cold.
Ay: That’s a shame.
By4: How is your room?
As: Now that you mention it, my room is cold, too.
Bs: They need to fix their heating.
5: FH T — X OXEE.
= =
4. FHMSRER
4.1 ERRE

BREFEZHCTEERE S L2 BB Lz &0, 256058
BREDIEE R % FHE S 5. FHMICIE, KFEARE V& —F RO
AGAERIE 2 32 ] & B EGE R 29 [ (1991~2015 £ D AEK
B XU 2014 ), RE IV X -8R 15 [ (2013 455 1
~3 [HB & 2014 L 1 [H]), ~Nx v wfEEL 9 M (2014 46 H
9H, 11 H) &, MEICIEL -ZOMORME 73 D& 158
% fAW5. Section 3. THRARZEF—X L0, HH AL o #
D n-gram %Al LRI O X THFE L 72, o x 2 IRIGD n-gram
N7 bVEHAWS. SVM (iZ1%, LIBLINEAR [Fan 08] %\,
a2 MEBUZ, 3 VS, Za—F iy b —2I3ENE
2FD, AEZEA A - T av Iy VY= EAVS. BNE
D=y FEUZ 5000, EEALBI#IZIE, Adam[Kingma 14] %
Az,

FHE Tk, AHHENN (Za—-J 02y bU—2), SVM
WL BIEERDIER Y, REFIETHE/N1 7)) v MFEERER
FHELEOEERZ KT 5. WIRFIEE, #BRUZEZIINTS
BEEEREE S UL X DA AT BEW A OHRIER A IR U 72 [ % i
H#TdH B &35 Hybrid Conventional, EREEDHED K Z
WHIBIZRHSEIR U 72 [m% % Bl ©dh % & 3 5 Hybrid Variance,
FIRIERDA I T OFID K DERE 2 R TH 5 & HiRETF
#%;Hybrid Summation, &5 & 00| j|2F CIEM 2 #INTE 72
BEICIEM L § % Hybrid Reference, n-gram D~ 7 % A
W% Conventional [ 16] % i3 % Hybrid Variance 122
WL, AR T &R OBIRE OB IRE E DFEFIKRE
W, YATLANRWIEGERLTWEHDEFE X 505 HE
MHE2EL, WEBERRE ULz, 48,

V(X) = > (ps(Xm) — p)?

N | =

(plE ps(X) DIEHEEERT) ITEOEEL, V(X)) DX
EVWHOHRIBPEIR U 72 5l H55 %2, VAT LOGERT 5
HHFETH D LT 5. REFIEOEAMRBULHA S IZE—O
Wm = 0.5 2 H W7,

4.2 FHEER

#£ 112, 2FEAMEDESEROMEREZRT. FIHVE
FHETHY, TNEFNUNN (Z2a—FV3xy h7—72), SVM T
HBHZeERT. FEDOHY IR, n-gram X7 NIVOIRTEE
o DfEi%EFERT. NN & SVM DA 7Yy hFiElE, & —B
HPUME, ETESEAMELTWAZ b3, £7-, NN
Do =5000 & o ="7000%HEKTEL, LR —DIIET
MELTWS., ZOZehs, REBEI HEER LIZFE5T5Z
ENbMnB. 72, SVM, NN WTFHIZBWTH, n-gram FF
WEEZOEEHVBEIFITE, FYyYAL—FThork

£ 1 HHIBROEER,

NN (5000) | NN (7000) | SVM (7000)
o 02T 013 02T
7 (7/32) (4/32) (7/32)
Iy 017 0.20 017
S R 7B 7 7.
K= (4/15) (5/15) (3/15)
ot 0.33 055 033
(3/9) (5/9) (3/9)
ol 0.26 030 U5
(19/73) | (22/73) (21/73)
o 024 0.26 024
e (38/158) | (42/158) |  (39/158)

WIZFK 212, REERTFREREFEOEERDOHBHEREZRT.
#H%, HEFiL, Hybrid Conventional, Hybrid Variance,
Hybrid Summation, Conventional %R U, 47 (&3Hlixf 5
BERT. W, AEBRTIE, Conventional THHLTWS T —
Ay hO—HEHWT WA, MEEVPELS-D, EE
THERY 5.

FERED, RAaT7OME VAT LAOREKEHERAIT &
5Ze7T, HHABEADOA T I B EERNET LI L
Rohotz. £z, EHoOHRIROEREZHVIHEIZIE,
RKRAIT 2R THRIRORERZERT D L0, FHOKEN
IR Ee % M5 %2 BT 2 i IEERAE BT 5 2 e dbh oz,
%7z, Hybrid Reference Ti&, HHl#RE DO IEER 0.25 &
DHEM LT RBEEFRPH ETE I 205, FHHHE SVM KO
NN Olj# A3 EE OFEFUZ S U THiEBIRIZD 5 Z & b ns.
M. EfR7Z-o7-5 0650, 2FEIZNT 5 Z5HRIgEIER L
EIZEDO—BEIX, 0.64 THoTx.
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ARETIE, BIBOFKFED ORI 2HHMEYL LT, Binbk
ME2RFOEROZEFEEZMABRDLESL I T, BEXETS L
XERDODDFHLERELUZ. EHREPOSBONIFHEEZZTD
FEHEL, YR—IMRZZTYVEZa—FVxy NT—2
EHWTCENENAIT2H/HT 5 LT, TORIBDOIED
RY DREMEZER LR TH, RASHEEORKENESNS Z
Ehbrorz, T LD, FiED 2 XOHEZIT TR 3 X,
4 XDOBEFEIZOWTH, MAGDLEEERT 5 812X 2R



* 2 REFEROCHKTIEDOEE %,

Hybrid Conventional | Hybrid Variance | Hybrid Proposed | Hybrid Reference | Conventional %X 16]
(large value) (large variance) | (large summation) (oracle)
0.15 0.25 0.21 0.31 0.37
R —
(5/32) (8/32) (7/32) (10/32) (19/51)
by a— 0.20 0.13 0.34 0.31 0.30
JoT R (6/29) (4/29) (10/29) (9/29) (14/47)
"3 0.33 0.33 0.27 0.46 0.50
h (5/15) (5/15) (4/15) (7/15) (9/18)
.S 0.55 0.77 0.56 0.77 0.67
Nk
(5/9) (7/9) (5/9) (7/9) (6/9)
ol 0.30 0.34 0.37 0.50 0.38
(22/73) (25/73) (27/73) (36/73) (47/114)
e 0.27 0.31 0.34 0.43 0.38
A (43/158) (49/158) (53/158) (69/158) (91/239)
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