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Sequential intimacy classification for utterances between talkers
focusing on topic continuity

TAKUTO MIURAT' HIDEAKI KANAT'!

Abstract: In recent years, many studies have been conducted to estimate the degree of intimacy between talkers based on the
information obtained from dialogues, to improve the usability of dialogue systems. These studies have tried to estimate the degree
of intimacy between talkers after the information has been completed. However, to utilize the results of intimacy estimation in a
dialogue system, it is necessary to estimate the intimacy between talkers that changes through dialogue sequentially. In this
research, as the first step toward realizing a sequential intimacy estimation method, we propose a method for determining whether
the relationship between talkers is close or loose. Previous studies have identified the presence or absence of honorifics as a feature
that contributes to the determination of intimacy. However, the presence or absence of honorifics can only superficially perceive
intimacy. The robustness of intimacy classification based on only the presence or absence of honorifics might be low. Therefore,
in this research, we tried to solve the problem of the existing sequential determination of intimacy by creating a feature value that
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focuses on topic continuity based on topic similarity. As a result of the evaluation experiment, the proposed method obtained better

results than the baseline method.
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Example 1 ~ An example of using honorifics in family

conversations
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EHEOBBREREL TRBY, BN RWIESZ 27 EMAlE
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R T OBUBEEDMENE ERGEE N D70 72 B L D B R
ZRLTWA,
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BIEDIEEE &L E NI OFEEZ I 1T 5 aE-E OFELLE AV
B9 24 E AR 5.
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U7z, [RIRRIZ, SEEOAEHRIZBE 5 Ftl & Shd R etk &
L, UTFDXIICERR LTz, GEEOAEET, *FEEEIch
W CEEREDMkE & BRI 72 BEERIES B 1, FHEREOMKRE & [F]
UL BUEERE~OFGENMHGTEL LB T



THHRAL P FE
IPSJ SIG Technical Report
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cos(r,s) 1 r&sD YA HHLE
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L CRH LT GRREENGEE & E3) . 7od, Hahd ORZRMN
1T D E TORGEE YT D 1 a6 & L.

BRI, RIFEHFICE ENHEHOFE- Z & ATHkRE L 7238
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INE R DRFDMEE G L7z, 723, 3.1.1 LRERIC, Mkt
B EFEFEE A W CREER B O A3 2 IER L L7z,

32 RBELEERSY - EEREECETSRE
AETCaR A~ 7o FEEM T O 5 & R fE, AR
DEFHE Py 7 HEEER/IMEEZ MR E LT, B LG
Ak rE, B L AR oM OB B2 BRICET 5
MREZRAT. 70l, MEOTIEL LTxHb LtREZ A
WHZ kL.

KEICHAWD 22— 8213 BTSI HAGEHREHE 2 — %
(FhFo227 U7k - FH) 2022 43 H NCRB HBEIR[14]
L. =720, FEEFETOBRBHIR M Th 2% 5% IE
BUERTE, KARFEEZDOMY 5 TH D556 & BT 5h
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* 1 BEM =3 — A DOXFER & 2R
Table 1 ~ Number of dialogues and the total number of
utterances in the test corpus

B Bl aat

PIETT e 85 71 156
AFEFEI 30,707 33,552 64,259
33 RERRLELEE

3.3.1 FEREERMETEICH T T
KRG OB G & FhER e E & L CEMT 2 R0 BEE
LLTC,01~09 #HEL, 0.1 AR 9 HDMEEIT-T-.

2 FEBEEGEIEICBE S D HE RS R

Table2  Topic Continuity Test Results

EHEN FEE BKH f 17
0.1 HEADHY FEZERL | FHE
0.2 HEADHY BEEDY Bl
0.3 AEERL HAEZRL | fH@zL
0.4 AEERL HBEZRL | fH@zL
0.5 AEERL HAEZRL | fH@zL
0.6 AEERL HAEZRL | fH@zL
0.7 AEERL HAEZRL | fH@zL
0.8 HEADHY BEERL B
0.9 HEADHY BEERL B

2Ly, Py ZHEEEORBEL 02 & LK

ol
P
G
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INHORRIE, HEEMOBLEIZES My 7 i
JE R FEEENEE O BRI BB 5 rIREME @V 2 & N EEA
THDHEBERT D, HIZIE, TR 25 TR -
(P - TKBE ] 1I2oWT, TRV IZEAMREETH
v OTRPEEE] L OMMERRW—5T, S OBEEEIT
[REPE) & TRV OFLEIFEEELRNWI EB8F
2 bhd. —J7, WEE) \Cxd 5 TR - T - Tk
B 22T, [ 13 TRV SR LR
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IEBE R FEE R CIE LV RN E O, BB RS
B LV BRIZRNE OFE-ER kR LT e BT
D.
bz & aEE 2 C, FEMERGIEIC BT 2/ MEITH
BRHIBNC ST 2 5N cE s LRl E . £/, b
vy ZEMEOMEEAE A TR UHESEEEI LT, B
BORDRDEERED Z LN TE D ERBEINT-. Lk
T, MYy ZHEBEOBRED 0.2 O, IIRELNEIC
BT DEEEMRGME (g _SE-EMkeE), vy 7 B
OEED 0.8 DR, BRMRNEIZEI T 2 amdEke: (&
REY_FEREMkEE) &7 5.

332 FEEREEICHT S5

3.3.1 OFEREZBEE 2 T, XREH OB EE 2 ShETR M
ELUTCRET DO E LT, 02+0.1+0.05+0.040.01
EHREL, SHOBREEITTZ.

#* 3 FEETREEMEICEE T D MUE RS R

Table 3  Topic Leap Test Results
R CEs HilE &)
B/IME
0.2 HEZRL B
0.1 HEZRL B
0.05 AEERL | 5853250 B
0.04 HEEHY B
0.01 HEZRL B

(© 2023 Information Processing Society of Japan

Vol.2023-GN-118 No.40
Vo01.2023-CDS-36 No.40
Vo0l.2023-DCC-33 No.40

2023/1/24

3LV, Py ZHLEOREL 0.04 & Lok, FEE
REEEDAEF « My ZHEE R/ MESIZ, BRI
BUERFROR CHBRENA LN, X512, BEREED
FINFEBUE AR & T, XV EEESTRET 28 H D
LRI ST

SRRk AT M BT D M E & EERETREEMEIC BT D E D
W EBEE 2T, HEBBETEO T BNBE S & T, il
BN CREBEDRG L3 <, FREDNMREE LIZ< v
BETED. Fio, BEXGEOHTNIEREXGHEE LT
BARRY 72 N CREBE D kGE L o9 <, FEREATEE Lo 0
LBIRTED.

bz & aEEE 2T, FEEREMEICET 2/ MEITH
BUHBNZ T 2 H 508 R C& 5 LR ST,

4. BREFE

41 HEEICDOWLT
AR OFE R A B E 2 T, AMFIE CIIEERENRTE & GEETR
PRVEICE T 2 EZ R D X ) ITHERR L.

(1) FEEHEe I O FroE

- SEEfE

FE Mk O ¥ (ContinuityMean) (%, HIERREE T
DFEEMEIE DG, BIEE TORFHTESLED
DETD.

ContinuityMean = ¥t_, ¢;/u, (X 2)

Cp : FERRUE A £ COFERERkGEE
U FEEERE R E TORFEFEH

PN}

FEEEMkEE O fc KAE (ContinuityMax) 13, HIEFRREE T
DFERERR e IE D R K%, BAEE TICEHR L e R DI
DFRFEHTIEF LI D LT 5.

ContinuityMax = max(c,)/Ugrgmax(c,) (P 3)
max(x) : 5 xD KA
argmax(x) : EBxOEKEOA T v 7 A

- G
R Mk O 438 (ContinuityVar) 1%, HIEFRREE TORE
JERKREE D 3k A, BIE £ TICHER L7 KB OB D 38 5%
WCESELEEbDET 5.
ContinuityVar = Var(cy) /Uargmaxiey (P 4)
Var(x) : G x5
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72720, MEy ZHEBEOBRED 0.2 O, HZRN GHE
HEGEME O I - e KIE - 08k, b By 7 B EUE O BIED
0.8 DY, HARR FRREAKGIE DI « Fe KME - ik &3
5.

(2) GEERENEORH R
- &Rl
FEEETR MDA T (LeapMean) 1d, BIfEFHEE CTORGM
REPED A%, BEE CORFEHCEFLLIZbD LT
5.
LeapMean = Y!_ li/u,  (X5)
Iy : FERGLRE S F T ORERETR B

- b By 7B O e IME
SRR D b vy 7 L O f/MiE (LeapMin) 13, B
TEFRGHEE TO My 7 HPEOR/MEL T 5.
LeapMin = min (TS,) (X 6)
min(x) : A x D/ ME
TS, : FEHtH S E TOTopicSimDES

2L, ERUBICHW D HEFREICBL T, B L oxt
NI AT D AR A R o R W IERR IR EE L LT
Ty ML b LT

4.2 FRHBFHHFETIVIZONT

AR U 72 R & O C, 363 M O BLBR 2 R I 31
TEETNEEETD.

BRBY BB D FIEIZHONWT, ETOREHICBIT S
121 2ORFEERGE L, KHIHEITB W CTHIR ORI
FENT S, ok, B EOMEEMICRAET S HRRE
B IR VIEEE DR IT OV T, K x DRI
S LIS EENRVMEBEDE RS 25 & L-. H
R FERERRE O SEEE - A - i, BAREY_FEREAE
FePE DI - B RAE - i, FERETREEMEOGEHIR LT
%0, FEEFREEMED b vy 7 B O i/ MBI K L TIE 10
5 z7.

BT ~UZDWT, HHEFEENRE ENDHFEICBIT S
A OBRMEN MY A VLLETH B GE, Ui OB
BRZ L% (8l &L, UEFEENE ENHHE0IBIT S
FEE T OBMREN I TH DG, SikRiE OB T X
Nz e & L.

PLED &5 e ffm, BT <A E2AWT, BIHEI &I
BB A HIBIT 2 BIRIVBERERE T VAT 5. TV
DO TRV A FERL T — R ZHON T, FSE
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5. EflsEER

AR TIE, METFEOAAMETIT 572012, ~N—
ATA L ERBETIEEOHBIBEO L ZITo 72, 72k,
I D72 DI 5 T — Z X TN CER LT — 4
(F 1) LRE—THY, BHEHBIET LOFEEIT 50%, B
BB T L ORMIZ 50% a2 EHTAZ & & L.

51 R—=RXS5AL 22\ T
REFELOUKIZHNWDEIR—2 T4 L OFEL L TUT
UTD32%H 5.

(1)  HGEOH I X 28R ]

BIFFRTIL, BEEOA DD & BEEHTEIZHANE Z &
ORBEICOWTIEM L TWZZ D, R—=ZXF 1 ¢ L
THERHALE.

(2)  Doc2Vec IZ & 5 BBHIBI

[7]CTOR—AT A& LT, Word2Vec % LERIZILIE
L7=F1ETh D Doc2Vec IZ & BFEFEL~RT b vEHNTH
7=. RBFFETDH, [RFRIZ Doc2Vec (2 L D FEELRY M L%
NR—=RTF A LTHRALE. 728, Doc2Vec DIERLIZIX
H A5 Wikipedia 23 % V=,

(3) HWGEOA ML L O Doc2Vec (T L 2 FBeH B

Fio (1) & (2) Z0FALZFETHY, X—2R7F
A ELTHEHALE.

52 BEHBETIVIZDONT

AAFIETIE, BBRHBIET L E LT, WEKR, FR—h
Ny p =< (SVM), Zlg=a2—F L3y FU—2 (NN)
DENENEFZHIHY, s &b L.

72720, X"=2Z7 40 (1) ITBELT, 1 AJ) (WGED
) - 1 BB OBRICHLZ Enb, ETMICEK
HEETITe L, FKIEST OWUGEEH OF & L E DOFRFED
B E DO —FREZEHTHZ L LT

5.3 FMEIREEICDOWLT

* 4 REITH
Table 4 Confusion Matrix

EEOHBR
B Bl
FHIL B TP FP
BB Bl FN TN

IREIFTFNZOWT, TP (True Positive : ERGME) 1%, SEEE
OBBRE TR L72EBN LT T8 THhoHZsaELTWD
%. FN (False Negative : f[2P) 1%, FEEEOBBEA T8,
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TR L7BEn T8l ThoHrZLaR LTS, FP (False
Positive : fF51E) (3, EESOBEAY DB, Pl L 728l
M) THDHZLEFKLTWD. TN (True Negative : Ef2
) X, EEEOBIBRE TR LEBEN I TH) ThBHZ
LKL TS,

ARFIETIE, BECHBIET VORMEEEE L LT, RETT
B (& 4) ICESWTEHHINDIRD 4 >OFREE, Effs
(Accuracy), #& 3 (Precision), FHlZ (Recall) BI W
Ffii (F-score) Z= MV 7z,

TP+TN N
Accuracy = ey (D
.. TP N
Precision = (8)

Recall = —F (=9)

TP+FN

2Precision*Recall S
F —score =—————— (it 10)
Precision+Recall

54 BREER
# 5 IEfigR
Table 5 Accuracy

REAR | SVM NN
REFE 0.973 0.718 | 0.827

WEEDH 0.669
Doc2Vec 0.560 0.636 | 0.643
WEE DA E+Doc2Vec 0.609 0.690 | 0.687

# 6 wOE

Table 6 Precision

RIEAR SVM NN

REFIE 0.983 0.726 0.843
BFEOHE 0.620
Doc2Vec 0.580 0.614 | 0.626

BEED A %+ Doc2Vec 0.628 0.640 0.672
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# 7 HHE
Table 7 Recall

RIEAR SVM NN

REFIE 0.964 0.739 0.823
BREDHE 0.950
Doc2Vee 0.575 0.818 0.792

BEED A E+Doc2Vec 0.620 0.931 0.787

# 8 FIH
Table 8 F-score

RIEAR SVM NN

REFIE 0.974 0.733 0.833
BREDHE 0.750
Doc2Vee 0.578 0.702 0.699

BEED A E+Doc2Vec 0.624 0.758 0.725

AR OFER L0, BEFEEZAWZIREARIC X 2 8B
BIET NN AOOIRELT CTROBWBELEN L. T
bbb, BETFENBBRABICENT, AHTHLES R
5.

3 ETIT o TR ORERN S S ERTE S LD
12, FEBIERGERB ORFE T, HEOFEmSE DR 72
BN EICRIE TH D 7=, R FFEE ke L
T, SOICHAEOFEEE L L U CHEHMIZFEEN R S
NOMENNRHD. —FH T, BERFEEEOXEETIE, AR
L7289 BRI RBN AWV HFGEATH L2, $
O BRSO FE O BRI 255 ke L7 <, EbIC
BAE DM & BEMEDN W FEREA~ LIRS 2 L O RihEE
BHOMTHONAEA NS D, 2D X 9 RiiE MO REMIZR
U7 EEOREEN R EIL, RS ER VS OREMN R
xR0, FHEMOBRMEEZAREMIHZ b5 R
ThHEERLD. UEDZ Enb, XIFHEOMENBMTH
DEREONKSE - TREEICHE B LB THEOHBIEEN R <
ol EZD.

—7, WEEOAEIZE LT, EFEPICEENIEHD
HEITBIT HHGE L FEEARNDORK ST HGEZ X B9
HZENHELW. e, AR L2 L S, BEARREERL
TWEEEERT 2RBII I BE 2 N5, thh CIEEE
REEEFEETH [RE@HT T (RHDELE).) 0LHIT
REEOBMEOH R CHGEEREH SNBRWEFENL A b
7. UkoZ hn, WEEORED LA AW TIE T
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F 72, Doc2Vec I L DFEFHE~Z MUZBE LT, gk L7z
K912 Doc2Vec i%, THF AT —HIZK LT, LELZD
JADSCEO MBI A2 S CEM O BE M E T L, &3
e DA HEBIZREANR Y M EMN G2 TFIETHD.
F 7205, Doc2Vec I L HFEGERY MVIL, Yaxdsatn &
DL BNE, BEOGAICHN LTV ERI LT
W5, ZOZEERBEEXT, AIROMKRELY, HFEFICH
BT 2aEONEBER T, EHEMOBBZLMNCT 2
ZLIETERNWEBET S,

PUboz L alEx T, XA IBEBFEE21T ) i6E
M OBLB 2 BN PRI 2 FEE LT, SO R
MTH D AEOMECTRIEZ AW IREBTENFNTH D
EHIR SN, L, BEFEOBRELE LT, XEEIH
WCHRAET 287 EOFREE R e VIR L T
BBRHBIAREEL 705 L) EBBTHNE. 2 b0
EEWET D HIEE LT, MRy oRE I LTIERD
FEIIKIFE LR WEGEO I L D FEEFIA L, LIBOJE
IR L CHHRETEEZFAT 2 L VI FERENREBEZDL
hs.

6. BhHYIC

AT TIE, BROBEEHEOTMHD & LT, FHHH
DELWBHRTH 252> - BROBERTH 2002 HIBIT 2% BBk
PRIFEERE L. FHOERORER, REFEEZ AV
BBRHBIE T VAR b BVEHNZ 1572,

AR, AW AE 2 C, A OBBERZ Mo
LI O R S DOEAV (BEE) 2@ ORFiFEL G &
L CHERMNCHEE T 2 FIEOEBZ BIF . IHIT, HEE
LB ERETT VERNT, BRNICa— LR
BREEL Z &N TE D L9 RIEX A7 R EE S AT
AOERBEZHEYT. £, MELLBEEHETT LVE
WO, FEEITWARRLHREO NFA L THRELERD
ENRTEDLRFEXEL AT LOERE HIFT.
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