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Word and Dialogue Act Entrainment Analysis based on User Profile
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Patterns of dialogue act and word selection are observable in dialogue. Entrainment is the factor that might
account for these patterns. We test the entrainment hypotheses using the switchboard corpus, comparing speech
of different speakers from different parts of the dialogue, but also speech of the same speaker at different points.
Our findings replicate previous studies that dialogue participants converge toward each other in word choice, but
we also investigate novel measures of entrainment of dialogue act selection, and word choice for specific dialogue
acts. These studies inform a design for dialogue systems that would show human-like degrees of entrainment.
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IV MU A YAV (Entrainment) (%, FEFfEPY V2
1 =— (Synchrony) & HIFIXH, WFHFOFEHMIZENT,
HUAREDRBEEVHFEG, LT IBHEE2ET. OB
413, FE%L [Brennan 96|, #izEREE [Reitter 07, Ward 07,
X & [Niederhoffer 02, Danescu-Niculescu-Mizil 11], #HfE
[Natale 75, Coulston 02, Ward 07, Kawahara 15], &
[Pardo 06], % —Hifd [Campbell 10, Befius 14] 7 &, XIEE
FOLRRGERTBIII NS Z PR S5NT WS [Levitan 13).
Fl, TUNLA VAV IDREEDO X AT R HARME,
WEEEAM (Engagement) EHET 2 Z @ EINTVS
[Nenkova 08].

HERZBITBT Y ML A YA Y hOSHRHlfEE, S0
ATRLKFEY AT LOMERZHERTH S Z L BRENTY
5. LU, MRV AT LEMET 2 ETHERERTH LN
?ﬁﬁ?%%%[%bf:ﬁﬂ‘)ﬂi?_%i“@ﬁ&bﬂfb‘ﬁﬁ‘ot.

ARETIE, TYMLA YAV DG TR, BIRINS
OBRENNT D, £F, AR TH 5 N7 FEEEINIC
BTy R LA YA MEEIZH LT, WEE T/ ;5%#@
EMEREZH VDA ZRET 5. I, N TAZ AL T
BTV LA VA MEBEERD, MEETRAOERIZTY ML
AVAYIPEL DD EMELT 5. B, THENDT Y b
LA v Ay MelEEFEOBEZ L Za%L, 2—FEEIC &
BTV RLA VAL MARDEZIZDWT O 24T S

2. BEEMRE

2.1 WEMREIVRLAVAVE

HEFIZBWTT Y ML A YAV NERDFESRIE, AXT
ANDFEhZ s 2%, AT AT LOxEE%E s 2408
RO_FEEN D 5.

AFHADHEEDT Y P LA VAV NPT B LT
& B EHZ BT B & &R DO (Backchannel) T > k
LAV Ay MaRZSHL, ©vF (FO) ®ERE (Power) D
THEEE £ % /R HSE [Kawahara 15]) ¥, FFEOX A I V7D
ATHL, NEED X — VEHPFEMEIZOWTT Y LA VA
VDI E B & ERTIY [Levitan 15) 3% 5.
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AR AT LOREEIZBWTIE, TV LAY AV NER
FEDE TV AL IS RINTWD. FIXIE, =
YRUVA VAV N EBBT LI THRERA I VTR EE
IZF T 245 [Campbell 10] ¥, TV bL A YAV M %FH
FTHI LT, D EEREBORIIRZ G 55 % R -
TR AN S > A T b % i3S B %8 [Fandrianto 12] 2°%
5. 5L, TS EHKEAEL, 2—VYDIT U NLAI VAV MNE
HlE - T2 Z L THEAERME X — Vv EHOMREEH TS
5% [Levitan 13] £ 5 5.

ITYRLA VAV NS THEECB T 556 L DL E 58
T AL T, FEEEOIER RHE & L, Wikipedia
DEME L IEEMHE) LIHREDIFL H O %E DT 5L
[Danescu-Niculescu-Mizil 12] A% 5. ZOHIETIE, 1—H
OFRONBERIZE o TEE L ADEALT BIEM D EZR B &\ S
BERHEINTWD

s DEEIZICBENT, TV ML YAV NOSHHIE
BA BERIZHF L TITONTWEED0, MNFEfTAZTOLO
X, WETAZEZEBLUEZ Y ML VA Y NOSIZITHNT
WiRMpo Tz, Fz, OB, K€ OB 72 I3RTE DX
i (MM &) IZEH Ui MTbh DA TH 7. At
2T, ANADONEEIZBWT, WAz EZELEZTY ML
AUAY MEEY, WFEEZEBELEZTY LA VA Y MEEOZE
{bZFHNT 2 FEERETS. £/, 2—YoEHIZE DSV
E3HEMFS>ZLT, - VEHIZLZZ VML VAV MO/
MDENE DT 5.

2.2 %itawézyhb4/x/h

JefTH%%E [Nenkova 08] TlE, FERIZBIT STV bl A A
VDX EZY ML A VA Y MNEME (Entrainment Score)
ERAVWCEHHT 2FEERELTCVWS, T LA VYAV
FBiEE, GBI BIT 2 BEROEISFHAIN, KEWIEY
IRV VAV IPBLAELTWS ZE 2RT. BRI,
ZOTY LA VAV MEE ENTR( Vik, HD2HDHE
Sl, SQ %Z}’L%M(D%uﬁqﬂ?)ﬁé w @tHIEE*& COuIltSl( ) j’)
& U counts, (w) &, RIEBEW ZHWT, BAFDO LS IZEH

N5,

ENTR(c) =
B Z counts, (w) B countg, (w) (1)
= 2 w;ew counts, (wi) 32, oy counts, (wi)



/2, TOTVMLA YAV MBIE ENTR(c) &, W&
D 1-gram FEE Ps, (w) BL T Pg, (w) ZHWT, UFD LD
IZRBFRETH 5.

ENTR(c) = = ) [Ps, (w) — Ps, (w)| (2)
wee

[Nenkova 08] 5%, ZDIT¥ bl A2 Xx Y MEEENTR(c)
EIRDFEFERE c ITHUTERLTWS.

25MFD HEEZBW TR HEO @ 25 HEE !
(25 Most frequent words in the dialogue)

25MFC 31— SALRICB VTS HEEDOR - 25 HEE
(25 Most frequent words in the corpus)

ACW &HPHAE, BE%ZmRTHER [Gravano 12]
(Affirmative cue words)

FP KR—AEMD7-dDFEE (Filled pause)

3. WETAEEZEELEIVNLAVXAV D

AT, ZITHETRESI N P LA VA v MERE
ERGETAPERTES LD ICHRTS. £, 54 S1 B &
O 8o DT RTOFEFHIX U THEEfTA X2 (Dialogue Act;
DA) 2595, ZHIZHLT, THEND DA ML 5N
EBROFKFEDOEHEETNELEL, FEILIIHDINFETR
MNEZ SN DEM(T E 1-gram HER Ps, (w|d), Ps,(w|d)
ZRDD. ZOZERMNE 1-gram fEELZHAWT, WEETAdE
FEERE T ATV ML A VA Y MEE ENTR(c|d) %A
TOEIITEHRT S.

ENTR(c|d) = — ) _ [Ps, (w|d) — Ps, (w|d)|
wECe
ZHZ &Y, MEDOHFEFAIIZBIIZT ML AV AV b
DRI #W|B ZEAEEE 72 B,

7, WETAFDEDDIY MLA VA Y NEHIBED, W
FEATRDIV MU A VAV MBI ENTR(D) % €% 5. Bk
PNz, G5 S1, S2 Db BXGET A d 2R DFEHE counts, (d)
B L counts, (d) ZHVT, UFO XS ICEHT 3.

) =
countg, (d) _

= > 4;ep counts, (di)
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ENTR(D
(4)

counts, (d)
>4, e p counts, (di)

INEHWT, WETAICHLTHEZ VY M LA VAV RHBAED
LS HITTS.

[Nenkova 08] 5%, X&HHHF& & HfEE L BIRD R VEEE D
SHEINAEZ U FUA VAV MEEDEDNS, &Rz
MLA YAV IBEETHE2HWTLT W2, UL, ME6i
BPOWTIENEEEDL T Iy P LA AV MEEITL, B8
MR B EEZOEND. FITAHETIE, TURLA VA
VIR ELZDDOATEHEL, WFEHFDOZY FLA VAV NOE
BWZED &S REDEE BT 5. BARRIZIE, X
SEAE R S— N 2 IZEI 0 90T, BREEBETOI Y ML A Y
AV MEERE OBREE U2 RS Dif f 238 5.
Dif f ERFERREOT Y F LA VA Y MEE ENTREany (c) &
WaiEEDOT Y b LA VA Y MEE ENTRLater (¢) 2T,
UTOXRTEHTS.

_ ENTRLater (C) — ENTREarly (C)

Diff = ENTRgary (€)

(3)

IV LA YA MEE ENTREwy (¢), ENTRLater(c) 13-2
Mo 0 XTOMEE D20, WiFED#ITFICE-oTZ ML A
VAV IDERL o AL, Diff XEDEEE D, TV b
LA VAV IDEL Ro2GH8I3EDIEEZ 5. ¥55D5E
IZBWTH, HWEAREWVIEEZ Y ML A v A Y MEEDZE
fERKEL, 0DBESIFETY FLA VA Y MEEIZZ(H R X
ozl e EZRT.

IV RLAYAY MIEFEEZBL CTHPICHETATIHKXTH
5728, WNEEDETIZHFE>TLD ZOEAEWVITEL 2B &N
FHEND. ZORIMBELTNIE, Diff ZEOMHE L 3.

RER

FEETIE, EHIC-VFEM, I DA PN E
N7xEEa—,X 2 & LT, Switchboard Dialogue Act
Corpus[Godfrey 92, Stolcke 00] ZfH\5%. Z4IZik DASML
(Discourse Annotation and Markup System of Labeling) X
Z v b [Jurafsky 97) (256> T, &FEEEIZ DA RIHEZ 5
NTW5b. 7z, FHEE 302 AOFBME 241 AOZMEDEE
543 A5 0, ENENDOFEFITIXER, Mmoo —%
JBIEDEHRPN G TN TN 5.

WEDI—=RAD S, —HWFHEIHREHLL, TNENDOFTEH
EREEDOARME, B S— MTH LTIy b LA YA Y MERE
ZEIHET 5. MAGOEEIUTOM®D THS.

Self XHEEEHEOXEEATY & B

Partner-All MRE5EHE & WEHHETF - WFHE2MAK
Partner-Early X4EEH & WFHHF - W5HTE
Partner-Later XNRFEH & WEEHT - WEHEY
Average-All XIREGE & MRS - Wik
Average-Early W4G6E#H & MBARGEEEEE - NEHHET
Average-Later WHREGH & MR EEEEH - G

IV LA VAV MEEEFET MR, WEFHT4A DA &
B 25MFD, 25MFC, ACW, FP, WORD, 8&U'Zh
5 DEEERE L WNEHTADTRTOMAGHLETHS 3. MUF
IZZ DFERERT

4.1 FITHABICE DB EWEFETADODIV MNLA Y
Xk

E1ITHE G BRTEDODTY P LA YA Y MEEE RS
9, BITMIRICEDOWT, MEEThOFEME, EE e R
REHEET, NESETOZ Y P LA v Ay MEEE T 5.
WEEHFDEEE L DT b LA v A Y MNMERE Partner-All &, Xt
GhEHERERARETE DT Y M LA A MBI Average-All L
U754, WORD, 25MFD, 25MFC, ACW, FP iZ&W
T, NP OEE L OEE Partner-All D WA EIZEL -
7= (p<0.05). Zhik, KfFHEOFERLFAKTHY, KEE
FOFEEMIZBEVWTZ Y ML VAV IBELLTWE I %
R

— /T, WEFAEODZT ML VA Y MEEIZEWT,
Average-All & Partner-All % I U 7235412 Average D f5
MWE otz ZhiE, SENTHEE & BRI WERE & MmN &
HINEZZY Mo VA Y MEEOFYI TR, X5 e BR
BRWEEZEDEHEDZ Y M LA VA Y MEHEAZZIE LD
WEER I Sl o272 e EZoNb. ZDHIETIE,
SHEEDPIEHIZD2L 725 —FT, DA D& SR WEEK
DHRTZY LA VAV MEERRET L, DEHPNIL R
D, ENIZEETAESGICHRTREWVENEL I NS, 5%
1, WEEEBIRARWEEE L EAic T b LA v A Y MEEERE
BL, ZOVHEFHT 5.

4.

BATWRTHAI NI =R ARG =L T—RATHY, H5 1 FOHFE
17— L EMHENS. FATHIZEIC B 1 5 KELIE 25 Most frequent words
in the game; 25MF-G T» 2, ARTIET =L 3 =12 ZH RNz
®, 25 Most frequent words in the dialogue; 25MF-D & K7l d 5.
*2  XFEEOFIELIIRFEDO X — VAR HREL UL TIRET 5.

*x1

FEEBHIBII BTV M LA YA Y MEEDOFE T, WEEE %o
TEHILEERT, l-gram MEREFRET BT 7 F AKIC & 2Pt
w11o 7z,
x4 TRTOMEREZEBH TSRV, WG ThELFEER, 1—VEME,» 51X
FERE R e Uz,

*3



F 1 WNEFETREBBREDOT Y P LA VAL MG

Average Partner Self
c/DA All | Early | Later | Diff All | Early | Later | Diff

WORD 1.7 1.7 1.7 0.30% -0.51 -0.54 -0.53 [ 0.54% -0.49

25MFD -0.52 -0.53 | -0.53 | -0.083% -0.17 -0.20 0.19 | 2.8% -0.14

25MFC -0.54 -0.55 | -0.55 0.12% -0.16 -0.18 -0.18 | 3.3% -0.13

ACW || -0.017(4) | -0.018 | -0.017 5.3% -0.017(2) | -0.022 | -0.019 | 11% -0.014

FP -0.013 | -0.011 | -0.015 34% -0.0086 | -0.0084 | -0.010 | -19% || -0.0062

DA -0.55 -0.65 | -0.63 3.0% -0.58 -0.74 -0.70 | 6.2% -0.65

F 2 NFATREEZERUBERTOT LA VA MEE

Average Partner Self

c DA (BIGHHE) Al | Earlly | Later | Diff All | EBarly | Later | Diff
25MFD | sd (36%) -1.2e-05 | -2.1e-05 | -1.9¢-05 | 8.0% |[[ -0.0012 | -0.0029 | -0.0025 | 11.6% -0.0029
25MFD | b (19%) -0.00070 | -0.0012 | -0.0012 | -1.8% -0.031 -0.060 -0.069 -14.0% -0.066
25MFD | sv (13%) -3.0e-05 | -5.2e-05 | -5.5e¢-05 | -5.6% || -0.0060 | -0.013 -0.018 | -36.0% -0.016
25MFD | aa (5%) -0.00072 | -0.0011 | -0.0012 | -8.9% -0.13 -0.19 -0.21 -8.3% -0.21
25MFD | % (5%) -0.00026 | -0.00047 | -0.00049 | -4.2% -0.023 -0.062 -0.056 9.3% -0.062
ACW | sd -9.3e-08 | -1.4e-07 | -1.4e-07 | 2.5% || -2.9e-05 | -0.00018 | -0.00017 | 4.5% -0.00034
ACW | b -0.00044 | -0.00073 | -0.00077 | -4.6% -0.020 -0.035 -0.039 -11.0% -0.034
ACW | sv -1.9e-07 | -3.1e-07 | -2.7e-07 | 10.6% || -0.0011 | -0.0039 | -0.0066 | -66.6% || -0.0056
ACW | aa -0.00023 | -0.00034 | -0.00036 | -6.1% -0.058 -0.090 -0.097 -7.9% -0.098
ACW | % -9.1e-06 | -1.6e-05 | -1.6e-05 | 0.32% || -0.0042 | -0.022 -0.018 15.4% -0.022

4.2 WEOEFTICEZTIVMLA VAV NOBREAR
Wiz, SAEEORIBLEIB IV ML VAV MOEAW
DEALERT Dif f ITD2WTHT S, X1LIRLEZTY b
LA YAy MEEEMS, Partner @ Dif f (ICDOWTHHT 5.
FEHIIBIBT VML YAV NEAVWDOEIE, FP M
HWDFEZERET Dif f BIEDE% £ 5 TE Y, Partner-Later H°
Partner-Early IZHANTHREIZHE o7z (p < 0.05). THiE
WEEAELIZONTIY PL A VA Y POESVHIRL 25T
WBZEERT. K, ACWIZBWT, Diff OEN 11%&
ROEAKTH-o72. 7z, 25MFD Tl Partner & D Dif f #3
28%TdHBDIZR LT, Average & D Dif f 1£-0.083% & &
Dfiz L b, EXNFBEICBTHENRT Y LI VAV NEAR
WOZLERLTWS EEZONDS. ZhoxilEx, UKD
ST BWTIE, FHZTY LA VA Y MEROH X3\ FE&
B LTACW B&U 25MFD IZ#HHT 5.
L DFEETIT Y LA VAV MNEGVWOBENR SN~
5T, FPIZBWTIE Diff 13-19% £ BDME %D, Partner-
Later %* Partner-Early (ZEERTHRIZEL 772 (p < 0.05).
bbb, RNEEIEDIZONTIZU LA VAV FOEEWX
oz, TORRIFW>hEZSNS. £, FP 2
9 554 (uh, um &) OBV HREER 2D, HEERLIL
BT 7R CREDNRE & 4, IEU < HlRT & 2h o 72 alggik
MH5. £7z, [Kawahara 15] 5 DI TR SN 7z, FHEED
IV ML VAV NOBEEREOFENRFHBIIRNS LT,
FPIZBW2T Y ML A YAV, FEBRINTIHR S HFEINR
WRHIETBRA IV REITENS AR H S, T DORE
EfERT H2FEE UT, BMREROHEDLBEDOATEL,
FERENEIRIND XA I v I RFREMRROBE MR ¥ %
WIHZenEZLNS.

Wiz, AT ACB 2TV Mg v AV MNEAVWDOETL
BT S, RUITRULAEZY FLA YA Y MEELRS, X5
77D Diff IZEHT%. DA IZEIS S Partner D Diff &
6.2% L IEDfE% & > TH Y, Partner-Later »* Partner-Early
WCHARTEHERICELS 227 (p<0.05). ZDIZEhH, Wik
FAIIBWTH, FEREEFAMKC, Wit ohTTy b
A UAY NDESVHRL o T W5,

4.3 BRETABICBIZEBENRIVNLA VAV B
K2 GFEITAEERBLU-REREEOT ML A VAV b

A RT. b, SRFET 535617 41% sd (Statement-

non-opinion ; AU D FEIH) , b(Backchannel ; fH##),
sv(Statement-opinion ; R KH), aa(Agree/Accept; IR -
ZRK) B L U0% (Abandoned or Turn-Exit ; fZE - X — &
T) DE 5 DT, THSIE T — S A TR HEOEH VI
TROEMNTHS.

F9, K205, AT AITBIIIERARTY LA
VAV NOEEIIRT 5. WER T AN DS ORI X
R - R— VT REBEULELEDOI VR LA AU
FEREClE, Partner & @D Diff BIEDEEL o7z, ZhlE, X
ST AE BB UL o2 GE L AR, MEiez@L T b
AVAVINDEEVWBRHELTWS Z 2 2/RT.

— /T, NEATRA CBRR OBAX, Dif f BRI
EWEDMEE o7z, 2L, WEQOEITIZEST, TV L
A VAV NS DEEZEDWED FDZML, B ZILEEE I E OWE D
FRERIVERAINZ-DEEFZ NS,

INSDFERP S, NEFRKTIZ Y ML A AV MPED
TVWTH, T > THRBETHHAIIESNT VWD Z 220
Mol KT, BHOERERAT 540 L OBEELNTHTAE
FOFERICB VT, HFOFUAPHRICFEHF LIS WE
Wo ZZHREEAEZ A 5N B,

4.4 FEEOMR-FERICEBZTIVMLAUAY NDOEL

X1, 2128, BERITED Diff 2R3, ZOREED
5, BLARIZEWTIT Y LA VA Y MEEOHAIZ K E g
WiTR oo 7z,

—J, AR TIHERIZE > TEDERDPT L ML A VA
v MEEOEIFREL B o7z, 255, ACW ¥ 25MFD
MEDFEEDT Y ML A VAV MDESVDEIZENT, 30—
40 RITFTLDOHEITFIZME =Ty LA U A Y NES VDR
PEEIZLSL, 1048, 60 RFHIzZ >y bLA YAV NEAW
NRELHEMLTWS., £, HEFTAEZBIFZT VLA
VAV RNTIE, 1020 RIZBT B Diff DIREWIED(EZHL -
72T L, 40-60 RTINS WIEDEZELD, FE&ED
Diff LIRERBMEAER L. 2D 5, FHEDEMIZ
oT, TRV VAV MNDESVWOELEDBRRLZ M
DLrb.

5., F&H

AFETlE, Wbl a5 TAB X UREEOT Y N LA
VAV IHEIZOWTON LU, ZHizk b, WNETAIZBWV



Sex(¥IEE%K)
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THI UV MLA VAV MEAENPEDL, T/, dEENRTV ML
AVAY NBHFTATHBIZE > TEFDOHED KINFHET LI
MH SR o7,

F72, WEORBREIZBIIAT Y NLA VA Y FOEES WL
By, NEEOHETIZME - TREDREER, NEifrAoT Y b
LA VAYIDRELS B Z DS Moz, ¥ 5617, 1—
PFBHYIZE>TEIY LA VA Y IO ZITBAHEBORI N
BB Z DS ER o TE.

SlE, NS E UTEE LU Average TV b LA 2 A
v MNEEOHEREOREERITS. £/, L KBELR -
2V, LKiElRa—YEEIcE W, X D
FIZBITBT Y MUA VA Y MARIDODH 21T S. R
i, WEHTAZ DIV NLA VA Y NOMHAETEHT 305
VAT LDOEEEBERT.

S
AWFgEi%, JST, CREST OXEEZZII 7D TH 5.

S Xk

[Beius 14] Berius, S., Gravano, A., Levitan, R., Levitan, S. I.,
Willson, L., and Hirschberg, J.: Entrainment, dominance and
alliance in supreme court hearings, Knowledge-Based Systems,
Vol. 71, pp. 3-14 (2014)

[Brennan 96] Brennan, S. E. and Clark, H. H.: Conceptual pacts
and lexical choice in conversation., Journal of Experimental
Psychology: Learning, Memory, and Cognition, Vol. 22, No. 6,
p. 1482 (1996)

[Campbell 10] Campbell, N. and Scherer, S.: Comparing mea-
sures of synchrony and alignment in dialogue speech timing
with respect to turn-taking activity., in INTERSPEECH, pp.
2546-2549 (2010)

[Coulston 02] Coulston, R., Oviatt, S., and Darves, C.: Ampli-
tude convergence in children’s conversational speech with ani-
mated personas, in Proceedings of the 7th International Con-
ference on Spoken Language Processing, Vol. 4, pp. 2689—-2692
(2002)

[Danescu-Niculescu-Mizil 11] Danescu-Niculescu-Mizil, C., Ga-
mon, M., and Dumais, S.: Mark my words!: linguistic style
accommodation in social media, in Proceedings of the 20th in-
ternational conference on World wide web, pp. 745-7T54ACM
(2011)

[Danescu-Niculescu-Mizil 12] Danescu-Niculescu-Mizil, (O
Lee, L., Pang, B., and Kleinberg, J.: Echoes of power:
Language effects and power differences in social interaction,
in Proceedings of the 21st international conference on World
Wide Web, pp. 699-T08ACM (2012)

[Fandrianto 12] Fandrianto, A. and Eskenazi, M.: Prosodic En-
trainment in an Information-Driven Dialog System., in IN-
TERSPEECH, pp. 342-345 (2012)

Age(XTEEEY)

20 30 40 50 60
(620) (774) (441) (418) (51)

10
70 (6)

Diff

2: FERIZ & % Diff DK

[Godfrey 92] Godfrey, J. J., Holliman, E. C., and McDaniel, J.:
SWITCHBOARD: Telephone speech corpus for research and
development, in Acoustics, Speech, and Signal Processing,
1992. ICASSP-92., 1992 IEEE International Conference on,
Vol. 1, pp. 517-520IEEE (1992)

[Gravano 12] Gravano, A., Hirschberg, J., and Benus, S.: Af-
firmative cue words in task-oriented dialogue, Computational
Linguistics, Vol. 38, No. 1, pp. 1-39 (2012)

[Jurafsky 97] Jurafsky, D., Shriberg, E., and Biasca, D.: Switch-
board SWBD-DAMSL shallow-discourse-function annotation
coders manual, Institute of Cognitive Science Technical Re-

port, pp. 97-102 (1997)

[Kawahara 15] Kawahara, T., Yamaguchi, T., Uesato, M.,
Yoshino, K., and Takanashi, K.: Synchrony in prosodic and
linguistic features between backchannels and preceding ut-
terances in attentive listening, in 2015 Asia-Pacific Signal
and Information Processing Association Annual Summit and
Conference (APSIPA), pp. 392-395IEEE (2015)

[Levitan 13] Levitan, R.: Entrainment in Spoken Dialogue Sys-
tems: Adopting, Predicting and Influencing User Behavior.,
in HLT-NAACL, pp. 84-90 (2013)

[Levitan 15] Levitan, R., Benus, S., Gravano, A., and
Hirschberg, J.: Entrainment and turn-taking in human-human
dialogue, in AAAI Spring Symposium on Turn-Taking and
Coordination in Human-Machine Interaction, Stanford, CA
(2015)

[Natale 75] Natale, M.: Convergence of mean vocal intensity
in dyadic communication as a function of social desirability.,
Journal of Personality and Social Psychology, Vol. 32, No. 5,
p. 790 (1975)

[Nenkova 08] Nenkova, A., Gravano, A., and Hirschberg, J.:
High frequency word entrainment in spoken dialogue, in Pro-
ceedings of the 46th annual meeting of the association for
computational linguistics on human language technologies:
Short papers, pp. 169—-172Association for Computational Lin-
guistics (2008)

[Niederhoffer 02] Niederhoffer, K. G. and Pennebaker, J. W.:
Linguistic style matching in social interaction, Journal of Lan-
guage and Social Psychology, Vol. 21, No. 4, pp. 337-360
(2002)

[Pardo 06] Pardo, J. S.: On phonetic convergence during con-
versational interaction, The Journal of the Acoustical Society
of America, Vol. 119, No. 4, pp. 2382-2393 (2006)

[Reitter 07] Reitter, D. and Moore, J. D.: Predicting success in
dialogue (2007)

[Stolcke 00] Stolcke, A., Coccaro, N., Bates, R., Taylor, P., Van
Ess-Dykema, C., Ries, K., Shriberg, E., Jurafsky, D., Mar-
tin, R., and Meteer, M.: Dialogue act modeling for automatic
tagging and recognition of conversational speech, Computa-
tional linguistics, Vol. 26, No. 3, pp. 339-373 (2000)

[Ward 07] Ward, A. and Litman, D.: Measuring convergence

and priming in tutorial dialog, in University of Pittsburgh
(2007)



