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Marc Swerts (swerts@ipo.tue.nl) 
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Yasuhiro Katagiri (katagiri@mic.atr.co.jp) 
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Abstrac t 

Edioic responses abound in dialogues, where a speaker reuses 
a portio n o f  th e tex t  uttere d b y anothe r  i n a  precedin g ftim, 
thoug h semanticall y the y contribut e littl e i f  an y ne w informa -
tion .  Th e phenomeno n ha s attracte d th e attentio n o f  researchers 
fro m divers e academi c fields,  rangin g fro m sociolinguistic s 
and developmenta l  psychology ,  t o computationa l  linguistic s 
and human-compute r  interfaces .  Thi s stud y reports  a n empir -
ica l  investigatio n o n echoi c responses  fro m a n informationa l 
perspective .  Drawin g o n statistica l  analyse s o f  instance s ex -
tracte d from  corpor a o f  spoke n dialogue s i n Japanese ,  w e sho w 
tha t  echoi c responses  wit h differen t  timings ,  lengths ,  intona -
tions ,  pitches ,  an d speed s signa l  differen t  degree s i n whic h th e 
speaker s hav e integrate d th e repeated  informatio n int o thei r 
prio r  knowledge .  W e furthe r  conside r  dialogue-coordinatio n 
function s enacte d b y thi s informationa l  potentia l  o f  echoi c re-
sponses ,  an d identif y th e functio n o f  displa y a s distinguishe d 
from  th e function s o f  acknowledgmen t  an d repair-initiation. 

Introduction 
An echoi c respons e i s a n utteranc e i n whic h a  speake r  reuse s a 
portio n o f  th e tex t  uttere d b y anothe r  i n th e precedin g turn .  W e 
invariabl y d o thi s whe n w e talk ,  thoug h w e kno w semanticall y 
i t  contribute s littl e n e w information .  Th e genera l  them e o f  thi s 
pape r  i s th e function s o f  echoi c response s i n dialogues .  W e 
can distinguis h thre e differen t  perspective s towar d thi s genera l 
theme :  social ,  dialogue-coordinating ,  an d informational . 

Fro m a  socia l  perspective ,  w e as k h o w th e occurrenc e o f 
an echoi c respons e i n a  conversatio n create s o r  otherwis e 
change s th e socia l  circumstance s amon g participant s o f  th e 
conversation .  Tanne n (1994 )  describe s th e creatio n o f  inter -
persona l  involvemen t  b y th e repetitio n o f  prio r  text .  Norric k 
(1994 )  argue s tha t  echoi c response s pla y a n importan t  rol e i n 
interactiona l  achievemen t  o f  joking . 

Fro m a  dialogue-coordinatin g perspective ,  w e as k h o w 
echoi c response s i n a  dialogu e contribut e towar d th e coor -
dinatio n o f  th e dialogu e t o a  specifi c  goal ,  particularl y thei r 
contribution s t o th e proces s o f  information-sharing .  Clar k an d 
Shaeffe r  (1989 )  separat e ou t  th e information-sharin g aspec t 
of  th e coordinatin g function s o f  utterance s a s thei r  ground -
in g functions .  Trau m (1994 )  list s seve n differen t  "groundin g 
acts "  tha t  m a y b e performe d i n a n interactiv e dialogue ,  an d 
Beun (1995 )  an d Walke r  (1992 )  suggest ,  a s th e coordinat -
in g function s o f  echoi c responses ,  wha t  Trau m woul d cal l 
acknowledgmen t  an d repair-initiation . 

Fro m a n informationa l  perspective ,  w e as k wha t  informa -
tio n i s carrie d b y th e occurrenc e o f  a n echoi c respons e durin g 
a conversation .  Eve n i f  a n echoi c respons e add s littl e infor -
matio n t o th e topi c o f  a  proceedin g conversation ,  i t  stil l  m a y 
carr y significan t  informatio n a t  th e meta-level ,  namely ,  infor -
matio n concernin g th e conversatio n proces s itself ,  a s oppose d 

'Also with Nara Institute of Science and Technology. 

t o th e topi c o f  th e conversatio n (Gump>erz ,  1991 ;  Gros z & 
Hirschberg ,  1992 ;  Koiso ,  Shimojima ,  &  Katagiri ,  1996) . 

Our  approac h towar d echoi c response s i n thi s pape r  i s  pri -
maril y fro m a n informationa l  perspective ,  an d w e begi n b y 
examinin g th e followin g hypothesis . 

Integration signaling hypothesis: The prosodic and tem-
pora l  feature s o f  a n echoi c respons e carr y informatio n abou t 
th e degre e i n whic h th e speake r  ha s integrate d th e repeate d 
informatio n int o he r  bod y o f  knowledge . 

Suppos e a  speake r  says ,  "The n g o t o Keag e station, "  an d an -
othe r  speake r  respond s b y saying ,  "Keage. "  Th e first  speake r 
i s tryin g t o giv e a  piec e o f  informatio n abou t  wher e th e sec -
on d speake r  shoul d g o fo r  th e nex t  destination .  A t  th e tim e o f 
producin g he r  echoi c response ,  however ,  th e secon d speake r 
m ay o r  m a y no t  hav e succeede d i n assimilatin g th e par t  o f  th e 
informatio n tha t  sh e repeats ,  namely ,  th e par t  represente d b y 
"Keage, "  wit h th e bod y o f  he r  prio r  knowledg e i n a  consisten t 
manner .  Th e abov e hypothesi s claim s tha t  th e degre e i n whic h 
sh e ha s succeede d i n this ,  i s  signale d b y th e prosodic/tempora l 
characteristic s o f  he r  utteranc e (suc h a s it s length ,  timing , 
speed ,  pitch ,  an d intonation) . 

We tes t  ou r  hypothesi s i n tw o step s throug h analyse s o f 
Japanes e dialogu e data .  Th e first  analysi s focuse s o n sig -
nalin g possibilitie s o f  prosodic/tempora l  feature s o f  echoi c 
responses ,  take n individually ,  fo r  th e degree s o f  th e speak -
ers '  informatio n integration .  Th e secon d analysi s focuse s o n 
thei r  signalin g potential s i n mor e detail .  W e wil l  us e th e 
measure s o f  accurac y an d comprehensivenes s t o determin e 
(1 )  exactl y wha t  range s o f  th e speakers '  integration s ar e sig -
nale d b y th e prosodic/tempora l  features ,  an d (2 )  exactl y wha t 
prosodic/tempora l  features ,  o r  wha t  combination s o f  thes e 
features ,  signa l  thos e integratio n ranges . 

We the n discus s th e implication s o f  ou r  findings  o n th e in -
formationa l  potential s o f  echoi c response s wit h respec t  t o thei r 
groundin g fiinctions .  I f  w e ca n identif y th e prosodic/tempora l 
feature s tha t  signa l  th e hig h an d lo w degree s o f  integration , 
the n i t  seem s natura l  t o conclud e tha t  echoi c response s wit h 
thos e respectiv e feature s ar e use d t o perfor m th e groundin g 
act s o f  acknowledgmen t  an d repair-initiation .  Contrar y t o thi s 
simpl e generalization ,  w e argu e tha t  w e nee d t o posi t  a  ne w 
typ e o f  groundin g functio n displa y t o captur e th e entir e rang e 
of  dialogue-coordinatin g function s o f  echoi c responses . 

Analysis I 

Methods 

Dat a T o examin e th e validit y o f  ou r  hypothesis ,  w e con -
ducte d a n analysi s o n actua l  occurrence s o f  echoi c response s 
extracte d fro m a  corpu s o f  dialogu e dat a w e earlie r  collected . 
Our  corpu s consist s o f  two-part y face-to-fac e task-oriente d di -
alogue s i n Japanes e i n whic h th e participant s engag e i n bloc k 
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constructio n task s i n a  sound-isolate d studio ,  wher e on e par -
ticipan t  {instructor )  verball y give s instructions ,  referrin g t o 
a se t  o f  picture s fo r  targe t  bloc k configurations ,  t o th e othe r 
participan t  (constructor) ,  w h o i n tur n trie s t o recreat e th e con -
figuration s ou t  o f  th e se t  o f  block s availabl e t o her .  Bot h th e 
targe t  picture s an d th e block s wer e kep t  invisibl e fro m th e 
othe r  part y unti l  bot h side s agree d tha t  the y ha d complete d 
th e constructions .  Bot h participant s wer e allowe d t o mak e 
gesture s whil e communicating ,  bu t  th e instructo r  coul d no t 
physicall y touc h an y o f  th e blocks . 

We analyze d thre e dialogues ,  eac h betwee n tw o partici -
pant s familia r  wit h on e another .  Th e speec h material s fro m 
bot h participant s wer e digitall y  recorde d o n separat e chan -
nels ,  an d transferre d t o a  compute r  a t  a  samplin g frequenc y 
of  1 6 K H z .  The y wer e subsequentl y divide d automaticall y b y 
power  measurement s int o "utteranc e unit s  (UUs), "  consecu -
tiv e stretche s o f  speec h bounde d b y silence .  Th e star t  tim e 
an d en d tim e o f  eac h U U wer e als o extracte d automatically . 

Echoic Response Repeats can be classified according to a 
number  o f  differen t  criteria .  The y ca n b e classifie d i n term s 
of  w h o make s th e repeats ,  int o self-repetitions ,  o r  int o other -
repetitions .  The y ca n b e classifie d i n termso f  form s o f  repeats , 
rangin g from  a n exac t  repetitio n t o a  paraphrase .  The y ca n 
als o b e classifie d i n term s o f  th e numbe r  o f  intervenin g turn s 
befor e them ,  o r  int o immediat e an d delaye d repetitions . 

For  thi s study ,  w e focuse d o n immediat e other-repetitions , 
e.g. ,  echoi c responses .  Takin g th e U U a s th e uni t  o f  analysis , 
we defin e "echoing "  i n th e followin g way : 

A sequence of UUs (X) made in a turn and another se-
quenc e o f  U U s (Y )  mad e i n th e directl y followin g txm i 
ar e echoi c pair s i f  an d onl y i f  a  sequenc e o f  mora e tha t 
occupie s a  hal f  o r  mor e o f  Y  ha s alread y appeare d i n X 
or  i s  a  semanti c paraphras e o f  a  par t  o f  X . 

To guarantee that repeats are genuine instances of echoic re-
sponses ,  w e onl y considere d repeat s comin g fro m th e respon -
der ,  an d exlculde d th e instance s o f  "initiates "  an d "repairs, " 
whic h d o no t  constitut e response s t o previou s utterances . 
We als o omitte d repeat s i n standardize d opening/closin g se -
quences ,  suc h a s thos e i n greetings ,  e.g. ,  "mosimosi"(hello) . 
Wit h thes e tw o restrictions ,  th e definitio n give n abov e resulte d 
i n a  tota l  o f  7 1 repea t  occurrences  i n ou r  corpus . 

Integratio n Ratin g W e assigned ,  t o eac h instanc e o f  th e 
echoi c response ,  a n informatio n integratio n rating ,  whic h i s a 
measur e fo r  th e degre e i n whic h th e responde r  ha d integrate d 
th e repeate d informatio n int o he r  bod y o f  knowledge .  Inte -
gratio n ratin g involve s a  5-poin t  scal e rangin g fro m minima l 
integratio n (scor e 1 )  t o ful l  integratio n (scor e 5) . 

Rating s wer e first  mad e b y mean s o f  a  consensu s labelin g 
among thre e o f  th e authors .  Bot h th e speec h an d transcriptio n 
of  eac h o f  th e repea t  instance s wer e presente d t o them ,  whic h 
the y examine d unti l  a  consensu s wa s reached .  T o tes t  th e 
reliabilit y  o f  th e labeling s s o obtained ,  the y additionall y con -
ducte d a  follo w u p experiment ,  i n whic h seve n instance s o f 
repeat s wer e take n randoml y fro m eac h o f  th e five  integratio n 
categorie s an d wer e subjecte d t o integratio n rating s b y thre e 
subject s (tw o female s an d on e male) .  Rating s wer e m a d e 
severa l  time s t o guarante e th e stabilit y  o f  th e rat e assignment , 
an d th e las t  rating s wer e compare d wit h thos e obtaine d i n a 
consensu s labelin g operation . 

Prosodic/tempora l  Feature s Fo r  prosodi c an d tempora l 
feature s o f  speech ,  w e considere d th e folowin g tw o categori -
cal  feature s an d thre e continuou s features ,  whic h w e thin k ar e 
th e mos t  significan t  i n thei r  dialogu e ftjnctions.  Categorica l 
feature s wer e obtaine d b y manua l  labeling ,  an d continuou s 

feature s wer e obtaine d throug h automati c procedures . 

Length: Repeat instances were categorized in terms of their 
lexica l  make-up .  A  lon g repea t  i s a  repea t  whic h contain s 
or  paraphrase s a t  leas t  al l  o f  a  repeate d par t  o f  a  U U an d 
possibl y contain s additiona l  lexica l  materials .  A  shor t  repea l 
i s  a  repea t  whic h repeat s o r  paraphrase s a  stric t  subpar t  o f  a 
repeate d U U . 

Boundar y Tone :  Repea t  instance s wer e categorize d i n term s 
of  thei r  final  intonatio n patterns .  A  varian t  o f  J-ToB I  (Ven -
ditti ,  1997 )  label s wa s assigne d t o repea t  instance s b y a n 
independen t  researche r  w h o wa s no t  awar e o f  th e purpos e o f 
th e curren t  research .  W e mad e a  simpl e distinctio n betwee n 
high-endin g contours ,  whic h includ e a  simpl e rise  ( H % )  an d 
a fall-ris e ( L % H % ) ,  an d low-endin g contoiu^ ,  whic h includ e 
a simpl e fal l  ( L % )  an d a  rise-fall  ( L % H L % ) . 

Pitc h Registers :  Pitc h registers ,  whic h refe r  t o th e fac t  tha t 
utterance s ca n b e mad e i n a  lo w voic e o r  i n a  hig h voice ,  wer e 
measure d a s th e F q mea n pe r  utteranc e unit . 

Tempo:  Th e normalize d averag e mor a duratio n pe r  utteranc e 
uni t  wa s chose n a s a  measur e o f  th e articulatio n rate .  Usin g 
transcription s o f  speec h data ,  mor a label s wer e first  auto -
matica l  y  time-aligned ,  an d averag e mor a duration s wer e cal -
culate d an d normalize d wit h respec t  t o durationa l  variation s 
among vowels . 

Delay :  Dela y wa s measure d a s th e duratio n betwee n th e offse t 
of  repeate d fragmen t  an d th e onse t  o f  a  repeatin g fragment . 
A larg e negativ e numbe r  reflect s overlap ,  wherea s a  larg e 
positiv e numbe r  reflect s a  considerabl e delay . 

Results 

Labelin g Reproducibilit y  Th e reliabilit y  o f  a  labelin g 
schem e i s a  basic ,  bu t  ofte n har d t o confirm ,  requiremen t 
i n corpus-base d research .  Th e kapp a coefficien t  (/c )  o f  agree -
ment  (Siege l  &  Castellan ,  1988) ,  whic h take s int o accoun t 
chanc e leve l  biases ,  ha s bee n widel y accepte d b y man y re -
searcher s a s on e o f  th e mos t  usefu l  measure s o f  suc h reUa -
bilit y  (Carletta ,  1996 ;  Hirschber g « & Nakatani ,  1 9 % ) ;  a  valu e 
of  0. 8 o r  highe r  i s generall y regarde d a s indicatin g agreemen t 
wit h a  hig h reliability . 

We calculate d k  coefficient s betwee n integratio n rat e label s 
obtaine d i n th e consensu s labelin g an d thos e obtaine d fro m 
eac h o f  th e thre e independen t  subjects .  Calculation s wer e 
performe d unde r  th e "stric t  match "  criterio n an d th e "loos e 
match "  criterion .  Fo r  th e former ,  onl y strictl y equa l  rating s 
wer e considere d a s indicatin g agreement ,  wherea s fo r  th e 
latter ,  u p t o on e poin t  difference s wer e deeme d t o indicat e 
agreement .  W e obtaine d a n averag e pairwis e k  scor e o f  0.5 8 
fo r  th e stric t  match ,  an d 0.8 4 fo r  th e loos e match^ .  Thus , 
eve n thoug h th e inter-labele r  reliabilit y  fo r  th e integratio n 
rating s wa s no t  hig h enoug h fo r  stric t  five  categor y distinction , 
we coul d clai m a  sufficientl y hig h inter-labele r  reliabiht y b y 
slightl y weakenin g th e ratin g agreemen t  criterion . 

Single Features and Integration We next looked into the 
questio n o f  whethe r  an d t o wha t  degre e th e five  prosodi c an d 
tempora l  features ,  take n individually ,  o f  echoi c response s re -
flect  th e degre e o f  informatio n integratio n o f  th e responder . 
T o tha t  end ,  w e applie d statistica l  test s t o se e i f  w e coul d 
find  statisticall y significan t  distributiona l  difference s o f  fea -
tur e value s betwee n integratio n an d disintegratio n responses . 

^Th e loos e matc h conditio n guarantee s a  highe r  observe d valu e 
tha n th e stric t  matc h condition ,  bu t  i t  als o give s a  lowe r  expecte d 
value ,  s o w e canno t  sa y tha t  th e loos e matc h conditio n necessaril y 
produce s highe r  k  coefficients . 
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Tabl e 1 :  Distribution s o f  categorica l  feature s o f  echoi c re -
sponses . 

Tabl e 3 :  Statistica l  test s fo r  difference s betwee n integratio n 
an d disintegration .  ( "  P  <  .0 1 *  P  <  .0 5 ) 

H% 
Lon e 
Shor t 

111 12345 1 
I T 

8 1 6 
3 3 0 

10 2 8 

m mK 
16 3 1 
13 1 1 
11 2 2 
18 2 0 

11231145 1 
28 1 9 
20 4 
18 I S 
30 8 

[ j m m -
34 n 
24 0 
26 7 
32 6 

Tabl e 2 :  Distribution s o f  continuou s feature s o f  echoi c re -
sponses . 

UJ 
12345 ] 

[12 1 

I 

345 
123 
45] 
2341 
[51 

tem p 
mean s.d . 
4.9 6 0.6 6 
4.6 1 0.7 3 
4.8 4 0.5 2 
4.5 5 0.8 2 
4.8 0 0.5 0 
4.4 0 1.0 1 
4.7 6 0.4 7 
4.2 8 1.3 4 

Dela y 
mean s.d . 
7.4 9 0.5 2 
7.0 0 1.0 4 
7.4 0 0.4 6 
6.8 8 1.1 8 
7.3 1 0.3 9 
6.6 5 1.5 6 
7.1 7 1.0 0 
6.7 6 0.7 0 

Pitc h 
mean s.d . 
4.9 0 0.3 6 
4.8 0 0.2 5 
4.8 9 0.2 6 
4.7 6 0.2 7 
4.8 7 0.2 8 
4.7 0 0.2 2 
4.8 4 0.2 7 
4.6 9 0.2 5 

We firs t  categorize d echoi c response s int o integratio n an d 
disintegratio n categorie s base d o n th e consensu s labelin g o f 
integratio n rates .  Ther e ar e fou r  differen t  way s t o divid e 
th e S-poin t  scal e o f  integratio n rating s int o binar y integra -
tion/disintegratio n categories :  [l]-[2345] ,  [12]-[345] ,  [123] -
[45] ,  an d [1234]-[5] .  W e examine d al l  o f  thes e possibilities . 

For  th e tw o categorica l  features ,  boundar y ton e an d length , 

we appUe d x ^  ̂ ^ ^  fo r  distributiona l  differences .  Tabl e 1 
give s th e distributio n o f  feature s betwee n th e integratio n an d 
disintegratio n responses .  Result s o f  th e x ^  ̂ ^ ^  ̂ ^  show n 
i n Tabl e 3 .  Th e table s sho w that ,  fo r  boundar y tone ,  ther e 
ar e significan t  distributiona l  difference s i n thre e ou t  o f  fou r 
)ossibl e division s o f  integration/disintegration .  Similarly ,  fo r 
ength ,  w e foun d significan t  differenc e i n th e [123]-[45 ]  divi -

sion .  Th e result s als o indicat e tha t  a  hig h boundai y ton e an d 
a shor t  repea t  ar e mor e probabl e i n disintegratio n responses . 

For  th e continuou s features ,  tempo ,  delay ,  an d pitch ,  w e 
applie d <-test s fo r  distributiona l  differences .  Origina l  featur e 
value s wer e first  converte d b y logarithmi c transformatio n t o 
satisf y th e normalit y o f  th e distribution .  Tabl e 2  summarize s 
th e viue s o f  th e m e a n an d standar d deviation s o f  thes e contin -
uous features .  Fo r  al l  thre e features ,  highe r  value s ten d t o b e 
associate d wit h disintegratio n responses .  Tabl e 3  summarize s 
th e result s o f  th e <-tests .  T h e result s sho w tha t  fo r  al l  thre e 
continuou s features ,  ther e ar e significan t  distributiona l  differ -
ence s i n th e [123]-[45 ]  division ;  furthe r  difference s ar e als o 
foun d i n [1234]-[5 ]  fo r  tempo ,  an d i n [12]-[345 ]  fo r  delay . 

Thes e result s clearl y indicat e tha t  th e five  prosodi c an d tem -
pora l  feature s examine d her e reflec t  th e degre e o f  informatio n 
integration ,  suggestin g th e possibilit y  tha t  the y pla y importan t 
role s i n actua l  dialogue s wit h thei r  signalin g potentials . 

Analysis II 

Motivate d b y thi s observation ,  w e wil l  n o w tak e a  close r  loo k 
at  ou r  data ,  i n orde r  t o answe r  th e followin g questions : 

• Exactly what prosodic/temporal features have signaling po-
tential s a s t o th e speaker' s integratio n rate . 

•  Exactl y wha t  range s o f  integratio n rate s ar e signale d b y 
thos e features . 

Methods 

Befor e w e star t  investigatin g thes e issues ,  however ,  w e nee d 
specif y (1 )  h o w w e measur e th e signalin g potentia l  o f  a  spe -
cifi c  featur e a s t o anothe r  feature ,  an d (2 )  wha t  rang e o f 

B.T . 
Lengt h 
Tempo 
Dela y 
Pitc h 

A d 
y'(i ) 
'(69 ) 
< 69 ) 
<(69 ) 

1-234 5 
5.47 * 
3.5 0 
1.6 1 
1.6 2 
1.2 8 

12-34 5 
2.6 6 
1.4 4 
1.6 4 
2.23 * 
1.9 4 

123^ 5 
4.09 * 
4.80 * 
2.20 * 
2.75 " 
2.55 * 

1234- 5 
8.13* * 
0.3 5 
2.19 * 
1.3 8 
1.8 8 

prosodic/tempora l  feature s w e conside r  a s candidate s fo r  suc h 
signals . 

Measures for Signaling Potentials Suppose you are won-
derin g whethe r  a  featur e a  signal s anothe r  featur e /? .  On e 
natura l  wa y t o approac h thi s issu e i s t o se e ho w ofte n ( 3 oc -
cur s whe n a  occurs .  Thi s metho d measure s th e accurac y o f 
a a s a  signa l  t o /9 .  I f  / ? occur s wheneve r  a  occurs ,  the n a  i s a 
perfectl y accurat e cu e t o /? . 

However ,  w e canno t  determin e th e signalin g potentia l  o f  a 
wit h th e measur e o f  accurac y alone .  Suppos e a  seldo m occur s 
when / ? occurs ,  bu t  whe n a  doe s occur ,  P  als o occurs .  I n suc h 
a case ,  a  i s a  perfec t  cu e t o / ? i n th e accurac y measure .  W e 
woul d not ,  however ,  cal l  a  a  goo d cu e t o /? ,  simpl y becaus e a 
misse s mos t  o f  th e occurrence s o f  /? .  T o b e counte d a s a  goo d 
cue ,  a  mus t  als o b e a  comprehensiv e signa l  t o /3 . 

We comput e th e accurac y (ACC )  an d th e comprehensive -
ness ( C O M )  o f  a  a s a  signa l  t o 0  i n th e followin g wa y ̂ : 

.  ,  „ ,  _  Number  o f  case s wher e a  an d / ? occu r 

COU(a/0 )  = 

Number  o f  case s wher e a  occur s 
Numlje r  o f  case s wher e a  an d 0  occu r 

Number  o f  case s wher e p  occur s 

A s w e ca n se e fro m th e abov e formulas ,  th e accurac y o f 
a a s a  signa l  t o 0  tend s t o b e highe r  w h e n (1 )  a  occur s les s 
frequently ,  an d whe n (2 )  0  occur s mor e frequently .  O n th e 
contrary ,  th e comprehensivenes s o f  a  tend s b e hig h i n th e 
opposit e case .  Accordingly ,  ther e i s a  trade-of f  betwee n th e 
accurac y an d th e comprehensivenes s o f  a ,  an d the y normaliz e 
eac h other' s chanc e level .  Accurac y an d comprehensivenes s 
thu s m a k e a  fairl y  goo d measur e fo r  signalin g potentials ,  w h e n 
use d conjunctively . 

We sa w befor e tha t  a  perfectl y accurat e cu e m a y b e useles s 
i f  i t  i s lo w i n comprehensiveness .  Th e convers e i s als o true :  a 
perfectl y comprehensiv e cu e m a y b e useles s i f  i t  i s lo w i n ac -
curacy .  Therefore ,  w h e n w e compar e th e cuin g potential s o f 
tw o differen t  feature s a  i  an d a2 ,  i t  woul d b e a  mistak e t o sim -
pl y compar e th e s u m o f  a  i  ' s  accurac y an d comprehensivenes s 
wit h th e s u m o f  ai' s  accurac y an d comprehensiveness .  W e 
shoul d rathe r  compar e th e minima l  valu e o f  a  i  ' s  accurac y an d 
comprehensivenes s wit h th e minima l  valu e o f  a2' s accurac y 
an d comprehensiveness .  Orderin g th e signalin g performance s 
of  differen t  feature s i n thi s w a y woul d exclud e fro m th e to p 
lis t  thos e useles s cue s wit h a n extremel y hig h accurac y bu t 
wit h lo w comprehensiveness ,  o r  wit h exu-emel y hig h com -
prehensivenes s bu t  a  lo w accuracy .  M o r e precisely ,  w e us e 
th e followin g orderin g t o compar e th e performance s o f  tw o 
feature s a i  an d a 2 a s signal s t o a  featur e 0 : 

min{ACC(Qi/;3),COM(ai//3)) > min(ACC(a2//3),COM(a2//?)) 

^Th e measure s o f  accurac y an d comprehensivenes s correspon d 
t o th e measure s o f  precisio n an d recal l  traditionall y use d i n th e field 
of  informatio n retrieva l  t o evaluat e th e efficienc y o f  a  searc h engine . 
We wil l  us e ou r  ow n term s o f  "accuracy "  an d "comprehension, " 
however ,  t o avoi d confusio n o n th e issu e o f  cuin g performanc e wit h 
tha t  o f  searc h efficiency . 
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R a n g e o f  Candidat e Signal s Accordin g t o analysi s I ,  a 
highe r  pitch ,  faste r  tempo ,  an d longe r  dela y o f  a n echoi c 
respons e reflec t  a  lowe r  degre e i n whic h th e speake r  ha s 
integrate d th e repeate d information ,  whil e a  lowe r  pitch , 
slowe r  tempo ,  an d shorte r  dela y reflec t  a  highe r  degre e 
of  th e speaker' s integratio n rate .  Therefore ,  w e tak e th e 
prosodic/tempora l  feature s i n th e lef t  colum n o f  Tabl e 4  a s 
candidat e signal s t o integratio n an d thos e i n th e right  colum n 
as candidat e signal s t o disintegration .  Th e variabl e X  appear -
in g i n Tabl e 4  indicate s th e threshol d valu e o f  th e relevan t 
continuou s feature ,  rangin g ove r  -0.3 ,  -0.2 ,  -  0.1 ,  0 ,  0.1 ,  0.2 , 
and 0.3 .  Thes e value s ar e normalize d i n unit s o f  standar d 
deviation s fro m th e mean . 

Table 4: Candidate signals. 

IntegratJor T 
lengt h =  l>ong ,  Shor t 
B T =  High ,  L o w 
Tempo <  X 
Dela y <  X 
Pitc h <  X 

disintegratio n 
lengt h =  Long ,  Shor t 
BT =  High ,  Lo w 
Tempo >  X 
Dela y >  X 
Pitc h >  X 

I t  i s certainl y possibl e tha t  th e prosodic/tempora l  feature s 
i n Tabl e 4  individuall y hav e certai n signalin g potential s t o th e 
speaker' s integratio n rate .  However ,  i t  i s  als o possible ,  o r 
eve n natural ,  tha t  tw o o r  mor e o f  thes e feature s wor k togethe r 
t o mak e accurat e an d comprehensiv e cues .  Let' s thin k o f  th e 
cas e feature s a  an d a '  ar e fairl y  accurat e cue s t o /? ,  bu t  nei -
the r  cover s th e case s o f  / ? comprehensivel y enough ,  namely , 
neithe r  occur s frequentl y enoug h whe n / ? occurs .  Eve n unde r 
suc h a  circumstance ,  however ,  i t  migh t  wel l  b e tha t  a  an d a ' 
complemen t  eac h othe r  t o cove r  th e case s o f  0  fairl y  com -
prehensively ,  i n suc h a  wa y tha t  whe n ( 3 occur s an d a  doe s 
not  occur ,  a '  occur s instead ;  an d whe n ( 3 occur s an d a '  doe s 
not ,  Q  occur s instead .  Thi s i s th e cas e wher e th e disjunctio n 
of  Q  an d a '  make s a  comprehensiv e cu e t o 0 ,  eve n thoug h 
a an d a '  ar e no t  comprehensiv e individually .  A s th e dua l 
t o thi s disjunctiv e complementation ,  w e ca n als o thin k o f  th e 
possibilit y  o f  conjunctiv e complementation ,  wher e a  an d a ' 
wor k togethe r  t o enhanc e th e accurac y o f  th e signaling . 

I n orde r  t o tak e thes e possibilitie s o f  disjunctiv e an d con -
junctiv e complementation s int o account ,  w e decide d t o in -
clud e th e conjunctiv e an d disjunctiv e combination s o f  th e fea -
ture s i n Tabl e 4  i n ou r  lis t  o f  candidat e signal s t o th e speaker' s 
integratio n rate .  T o preven t  th e explosio n o f  th e searc h space , 
however ,  w e ha d t o hmi t  ourselve s t o th e combination s o f  u p 
t o thre e differen t  feature s i n Tabl e 4 .  A s a  result ,  th e combina -
tion s tha t  w e considere d wer e o f  on e o f  th e followin g forms : 
a V 7 , a A 7 , a V ( 7 A 6 ) , a A ( 7 V 6 ) , a V 7 V (5 ,andaA 7 a 6 . 

Procedures As we indicated at the outset, we are interested 
i n no t  onl y wha t  prosodic/tempora l  feature s hav e signalin g 
potential s a s t o th e speaker' s integratio n rate ,  bu t  als o wha t 
range s o f  integratio n rate s ar e c u ^  b y thos e features .  Ther e 
migh t  b e a  prosodic/tempora l  featur e tha t  signal s stron g in -
formatio n tha t  th e speaker' s integratio n rat e i s exactl y  5 ,  bu t 
of  course ,  ther e m a y b e onl y a  cu e wit h wea k informatio n 
indicatin g tha t  th e speaker' s integratio n rat e i s i n th e rang e o f 
[2345] .  W e wis h t o addres s thi s issu e o f  signale d range s o f 
integratio n rate s explicitly . 

Assumin g tha t  th e signale d range s ar e close d i n th e direc -
tio n o f  integratio n o r  disintegration ,  ther e ar e eigh t  possibl e 
range s tha t  m a y b e signaled :  [1] ,  [12] ,  [123] ,  [1234] ,  [5] ,  [45] , 

[345] ,  an d [2345]. "  Fo r  eac h o f  thes e ranges ,  w e orde r  ou r  can -
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F i g u r e 1 :  Distr ibution s o f  signal in g p e r f o r m a n c e s . 

didate prosodic/temporal features according to their potentials 
a s a  c u e t o th e r a n g e i n quest ion .  T h e cand ida t e feature s a n d 
th e metho d o f  orderin g ar c a s describe d above .  Thu s w e ca n 
compar e th e overal l  cuin g performance s o f  prosodic/tempora l 
feature s wit h respec t  t o differen t  range s o f  integratio n rates , 
an d henc e ca n determin e wha t  ranges ,  i f  any ,  ar e th e target s o f 
prosodic/tempora l  cuing .  B y studyin g th e feature s i n th e to p 
place s o f  th e relevan t  orderings ,  w e ca n als o determin e wha t 
particula r  prosodic/tempora l  feature s d o th e cuings . 

Results 

Signale d Informatio n Tabl e 5  show s result s o f  orderin g 
candidat e signal s fo r  th e followin g integratio n ranges :  [1] , 
[12] ,  [123] ,  [1234] ,  [5] ,  [45] ,  [345] ,  an d [2345] .  (Onl y th e 
to p five  candidate s ar e s h o w n fo r  eac h integratio n range. ) 

A s i t  turn s out ,  th e integratio n rang e [1234 ]  i s  th e tar -
get  o f  th e mos t  accurat e an d comprehensiv e signalin g fro m 
prosodic/tempora l  feanire s (91 .67 % an d 94 .83%) .  Th e in -
tegratio n rang e [2345 ]  receive s th e secon d bes t  signalin g 
(91 .38 % accurac y an d 9 1 . 3 8 % comprehensiveness) .  T h e in -
tegratio n rang e [123 ]  als o seem s t o b e th e targe t  o f  a  fairl y 
g(X) d signalin g (87.76 % accurac y an d 8 9 . 5 8 % comprehen -
siveness) .  O n th e othe r  hand ,  th e accurac y an d compre -
hensivenes s o f  th e to p candidat e signal s fo r  th e integratio n 
range s o f  [1] ,  [12] ,  [345] ,  an d [45 ]  ar e significantl y lower ; 
the y are ,  respectively ,  (61.54%/61.54%) ,  (68.97%/68.97%) , 
(66.67%/76.92%) ,  (77.27%/73.91%) ,  an d (78.57%/78.57%) . 

Thes e discrepancie s i n cuin g performance s ar e visualize d 
i n Figure s 1  (a )  an d (b) ,  wher e th e bes t  twent y feature s fo r 
eac h rang e ar e plotte d accordin g t o thei r  accurac y an d com -
prehensiveness .  Figur e 1  (a )  show s a  clea r  discrepanc y i n 
cuin g performance s betwee n th e grou p o f  feature s targete d a t 
[2345 ]  an d th e grou p targete d a t  [5] ,  [45] ,  o r  [345] .  Figur e 1 
(b )  show s a  discrepanc y betwee n th e grou p targete d a t  [123 ] 
or  [1234 ]  an d th e grou p targete d a t  [1 ]  o r  [12] . 

Consequently ,  w e mus t  conclud e tha t  th e integratio n range s 
signale d b y th e prosodic/tempora l  feature s o f  echoi c response s 
ar e [1234] ,  [123] ,  an d [2345] ,  bu t  no t  [1] ,  [12] ,  [5] ,  an d [45] . 
Intuitively ,  th e informatio n tha t  on e receive s i s eithe r  tha t  th e 
speake r  ha s no t  completel y integrate d th e informatio n sh e 
repeat s (th e cas e o f  [1234 ]  signaled) ,  o r  tha t  sh e ha s no t  com -
pletel y faile d t o integrat e i t  (th e cas e o f  [2345 ]  signaled) ,  o r 
tha t  sh e ha s no t  integrate d i t  wel l  (th e cas e o f  [123 ]  signaled) . 
I n eithe r  case ,  th e informatio n m a d e availabl e throug h thi s 
signalin g i s rathe r  weak . 

Signaling Features What exactly, then, are the tempo-
ral/prosodi c feature s tha t  signa l  thes e piece s o f  information ? 

^Of  course ,  w e migh t  wel l  lif t  thi s assumption ,  an d conside r 

"intermediat e ranges "  suc h a s [234] ,  [34] ,  an d [3] .  Thi s amount s t o 
sortin g ou r  integratio n scal e int o thre e o r  mor e categories ,  rathe r  tha n 
focusin g o n th e binar y classificatio n o f  integratio n an d disintegra -
tion .  I n thi s paper ,  however ,  w e choos e t o focu s o n th e abilit y  o f  th e 
temporal/prosodi c feature s o f  echoi c respons e fo r  thi s binar y classi -
fication,  an d tr y t o find  wha t  ou r  tes t  reveals  abou t  th e coordinatin g 
function s o f  echoi c responses . 
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Tabl e 5 :  Result s o f  orderin g candidat e signal s ( L N :  length ,  D L :  delay ,  T P :  t e m p o ) . 

Integratio n 
l»r=L% )  A [ D L < OD] 
£BT= L» l  A  [  F T <  o n A  I  D L <  0^ 1 
[BT = L* )  A  1  F T <  07 )  A  [  D L <  0.0 ] 
(B T =  L« 1 A[PT<03 1 A(DL<Oi) l 
[DL<0. 0 A((BT=L»lVIPr < 4) 3 1 ) 
I  11 1 J  n  I  I  1  I  III !  J  w  I  1̂ 1 I  w i  J  w  ̂  1  ' 

J isn tegrado n ace . 
73,9* 
77 3 * 
73 9 * 
70 8 * 

coniD . 
73.9% 
714 % 
73.9 % 
73.9 % 
61.5» 
61.3 % 
61.5 % 
76.9 * 

nrr y 
LN =  S 
LN =  S 
LN = S 
LN^S 
Tr y 

AnT'i>0.ZlA[IT>-a.3 1 
> -0. 2 J 
>-o.l ) 
>oo i 
>o. i 

acc . comp. 
61J» 

615* 
53.9 % 
53.9 % 

-89OTS 

151 (I I 

[•n'<iB.ilAliT<;o.iiA[DL<;o; i 
[T P <  0.2 1 A  {  F T <  0.2 1 A  (  D L <  O J 1 (45 )  I  T P <  0. 2 
tTP<0 7 
tTP<0 3 

A [  P T <  0  J  1  A  I  D L <  0  2  1 
A (F T <  0 3 1  A  t  D L <  0  J  1 
A (  F T <  0. 2 1  A  [  D L <  0  J  1 

727 % 
66,7 % 
66.7 % 
5S.S % 

AITP>0. 2 
A [  T P >  0 7 
A (  T P >  0. 2 
A f T P > a 2 [12 1 

•n.b % 
78.6 * 
78.6 * 
83.3 * 
76.2 * 

BT =  H*)V((TP>^I3JA ( 
(BT=H*|V((TP>4).2 )  A [ 
[BT=H* 1 V([TP>-0. 1 J  A l 
[Ty>-0 3 1A([Pr>0.2 1 V 

)  A  1  P T >  ̂ ). 2 J  6 1 J * 
A[PT>^.1 )  61.5 * 
A [ P T > 0 0 1 63.6 * 
A I  F T >  0. 1 I  6 3 6 * 
«. ]  V  IU L ̂  0  21 )  5WW 

DL >  0 7 J ) 
DL >  0  2) ) 
DL >  07) ) 
PL >  071 ) 

^ 

66.7 * 
66.7 * 
66.7 * 
65.6 * 

75.9 * 
75.9 * 
75.9 * 
72.4 * 0*i ] 

l'n»<^«)V([BT=L«lA[DL<:O.Jl ) 
[  T P <  -0.2 1 V  ( [  B T =  L *  1  A  [  D L <  a  2  1 ) 
IT P <  4) 3 1  V  (  [  BT = L* l  A  I  D L <  0 3 ) ) 
[  T P <  .0.1 1 V  ((B T =  L* )  A  t  D L <  0. 2 1 ) 
[  T P <  .Q. l  1  V  ( [  F T <  0 7 1  A  [D L <  0  2  1 ) 

I.11V( [ 

78.6 « 
76.7 * 
75.0 * 
743 * 
74.4 * 

[L N =  L)VlTP<;0'21V|fr<;-0.J |  9 r j «—TTJT -
[L N =  LlV[TP<0.21V[Pr<4)7 J 91.4 *  91.4 * 

[2345 1 (L N =  L J V(TP<07)V[PT<^).1 J 91.4 *  91.4 % 
[L N =  LlV[TP<071V[Fr<0.0 )  900 *  93.1 * 
[LN^L ]  V[TP<07]V[PT<0.1 1 900 *  93.1 * 

[TPi.OJ)VllT^0.2|V[DL^0.2 I 
[T P >  07 )  V  [F T >  0 3 I  V  [  D L >  0 2 ) 

(123 )  [TP>a2 1 V (PT>07) V [DL>03 1 
[  T P >  0. 2 1  V  [  F T >  0 3 1  V  (  D L >  0 3 1 
TP >  0  I  1  V  [  F T >  0 2 )  V  [  D L >  0 7 ) 

TP>0l  1  V  (  F T >  0 2 )  V  [  D L > 0 7 ) 
BT= H%1 V  [  P T : > D l  1  V  [  U L ̂  0.0 1 
BT= H%1 V  [  P T >  0. 2 1  V  [  D L >  0.0 1 
BT =  H* )  V  [  P T >  0 3 J  V  [D L >  0.0 ) 
BT=H*1 V [DL>00 ) 

[  BT = H* l  V  [  P T >  0. 0 )  V  [  D L >  0. 0 1 

g7J * 
87.8 * 
87.5 * 
87.3 * 
863 * 
91.7 * 
91.5 * 
91.5 % 
94.6 * 
90.2 * 

89 6 % 
89 6 * 
87.5 * 
87.5 * 
91,7 * 
94.8 * 
93.1 * 
93.1 * 
91.4 * 
94.8 * 

For  th e integratio n rang e [123] ,  o n e o f  th e bes t  signal s i s 
clearl y th e disjunctio n o f  a  highe r  tempo ,  a  highe r  pitch ,  an d 
a longe r  delay ,  becaus e th e to p eigh t  feature s targete d a t  thi s 
rang e ar e al l  o f  thi s form .  O u r  data ,  however ,  doe s no t  clearl y 
differentiat e th e cuin g performance s o f  thes e features ,  an d s o 
we canno t  determin e th e exac t  threshol d value s fo r  tempo , 
pitch ,  an d dela y tha t  defin e th e bes t  signa l  o f  thi s form . 

Our  dat a sugges t  tha t  th e integratio n rang e [1234 ]  i s  sig -
nale d b y th e disjunctio n o f  a  hig h boundar y tone ,  a  longe r  de -
lay ,  an d a  highe r  pitch .  H o w e v e r ,  th e to p si x feature s targete d 
at  thi s rang e als o contai n a  simple r  disjunctio n consistin g o f 
a hig h boundar y ton e an d a  longe r  delay .  Sinc e th e accurac y 
an d comprehensivenes s o f  th e featur e ar e no t  discernibl e f ro m 
thos e o f  th e othe r  five ,  a  highe r  pitc h migh t  no t  reall y pla y a 
rol e i n signalin g [1234] .  I n eithe r  case ,  ou r  dat a d o no t  allo w 
us t o determin e th e exac t  threshol d fo r  pitc h tha t  define s th e 
bes t  signa l  o f  thi s form . 

A s fo r  th e integratio n rang e [2345] ,  th e disjunctio n o f  long -
nes s o f  a  repeat ,  a  slowe r  t empo ,  an d a  lowe r  pitc h hav e a 
stron g signalin g potential s (th e to p fiftee n candidate s ar e al l 
of  thi s  form) ,  although ,  again ,  ou r  dat a d o no t  allo w u s t o 
determin e th e exac t  tlveshold s fo r  th e t e m p o an d dela y fo r  th e 
bes t  signa l  o f  thi s form . 

Figure s 2  (a)-(c )  s h o w ,  fo r  th e integratio n range s [123] , 
[1234] ,  an d [2345] ,  th e distribution s o f  di e bes t  signalin g fea -
ture s ove r  th e integratio n scal e 1-5 .  T h e bol d curv e indicate s 
th e distributio n o f  al l  echoi c response s ove r  th e scale ,  whil e 
th e non-bol d ciu^ e indicate s th e distributio n o f  th e signal . 
Accordingly ,  a  prosodic/tempora l  featur e i s a  g o o d cu e fo r  th e 
relevan t  integratio n rang e i f  it s curv e follow s th e bol d curv e i n 
th e shade d are a a s closel y a s possibl e an d goe s d o w n a s lo w a s 
possibl e i n th e non-shade d area .  N o t e tha t  th e non-bol d curv e 
i n eac h grap h doe s a  fairl y g o o d jo b i n thi s respect ,  endorsin g 
our  observations . 

To summar iz e th e observation s m a d e i n thi s section : 

1.  T h e integratio n rang e [123 ]  i s  disjunctivel y signale d b y a 
faste r  tempo ,  a  highe r  pitch ,  an d a  longe r  delay . 

2.  T h e rang e [  1234 ]  i s disjunctivel y s ign^e d b y a  hig h bound -
ar y tone ,  a  longe r  delay ,  an d possibl y a  highe r  pitch . 

3.  T h e rang e [2345 ]  i s disjunctivel y signale d b y a  lon g repeat , 
a slowe r  t empo ,  an d a  lowe r  pitch . 

4.  T h e range s [1] ,  [12] ,  [5] ,  [45] ,  an d [345 ]  receiv e n o signif -
ican t  prosodic/tempora l  signals . 

Discussions 

So fa r  i n thi s pape r  w e hav e concentrate d o n th e informa -
tionalfimction s o f  echoi c responses ,  wit h respec t  t o th e degre e 
i n whic h th e responde r  ha s integrate d th e repeate d informa -
tio n int o he r  bod y o f  knowledge .  I n thi s section ,  w e discus s 

Figur e 2 :  Distribution s o f  th e bes t  signal s ove r  th e integratio n 
scale . 

what our findings on the informational potentials of echoic 
response s impl y abou t  thei r  dialogue-coordinatin g functions , 
or  mor e specifically ,  abou t  th e varietie s o f  groundin g act s tha t 
migh t  b e performw i  wit h them . 

For  brevity ,  le t  u s denot e th e prosodic/tempora l  featiû e s 
tha t  signa l  th e integratio n range s [123] ,  [1234] ,  an d [2345 ]  b y 
Si23 .  Si234 ,  an d S2345 ,  respectively .  N o w ,  i f  w e assum e tha t 
echoi c response s m a y b e use d t o perfor m th e act s o f  acknowl -
edgment  an d repair-initiation ,  i t  seem s natura l  t o suppos e that , 
generally ,  a n echoi c respons e cuin g hig h integratio n fo r  th e 
responde r  perform s th e ac t  o f  acknowledgmen t  an d tha t  cuin g 
lo w integratio n perform s th e ac t  o f  repair-initiation .  There -
fore ,  o n th e basi s o f  th e observation s 1 - 3 above ,  on e migh t 
be tempte d t o infe r  tha t  echoi c response s wit h featur e S12 3 o r 
wit h featur e S123 4 ar e use d t o perfor m repair-initiation ,  whil e 
thos e wit h featur e S234 5 ar e use d t o perfor m acknowledgment . 
Th e stor y i s no t  tha t  simple ,  however . 

A seriou s proble m wit h thi s stor y arise s fro m th e fac t  tha t 
accordin g t o ou r  observations ,  th e allege d integratio n cu e 
overlap s wit h eac h o f  th e allege d disintegratio n cue s i n wha t 
the y signal .  Tha t  is ,  th e cu e S12 3 an d th e cu e S234 5 bot h con -
tai n th e integratio n rate s 2  an d 3  i n thei r  targets ,  an d th e cu e 
S1234 an d th e cu e S234 5 bot h contai n th e integratio n rate s 2 , 
3,  an d 4  i n thei r  targets .  Therefore ,  n o matte r  h o w w e m a y 
interpre t  th e integratio n rate s 1- 5 an d divid e the m int o thos e 
representin g integratio n an d thos e representin g disintegration , 
ther e wil l  alway s b e a  larg e numbe r  o f  echoi c response s fo r 
whic h thes e cue s wil l  fai l  t o classif y  a s eithe r  integratio n case s 
or  disintegratio n cases. ^ 

'interpret ,  fo r  example ,  [123 ]  a s representin g disintegratio n an d 
[45 ]  a s representin g integration .  Then ,  althoug h thos e echoi c re -
sponse s wit h th e featur e S12 3 ar e classifie d a s disintegratio n cases , 
th e othe r  instance s ar e classifie d neithe r  a s integratio n no r  disintegra -
tion .  Fo r  eve n whe n som e o f  the m hav e th e featur e S2345 ,  th e featur e 
simpl y classifie s the m a s bein g i n th e rang e o f  [2345] ,  which ,  o n th e 
curren t  interpretation ,  contain s bot h th e rate s 2  an d 3  representin g 
disintegratio n an d th e rate s 4  an d 5  representin g integration .  Th e 
cue S123 4 doe s no t  wor k either ,  becaus e it s targe t  contain s [4 ]  a s wel l 
as [123] .  Th e othe r  interpretation s o f  th e scal e 1- 5 wil l  encounte r 
analogou s problems . 
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N o w i f  w e ar c right  abou t  thi s observatio n an d th e infor -
matio n abou t  th e integration/disintegratio n statu s i s absen t  i n 
many instance s o f  echoi c responses ,  the n wha t  sor t  o f  ground -
in g act .  i f  any ,  i s  performe d wit h thes e instances ? Not e tha t 
i n thes e instances ,  informatio n concernin g whethe r  th e re -
sponder s hav e integrate d o r  faile d t o integrat e th e repeate d in -
formatio n i s absent .  Therefore ,  acknowledgmen t  an d repair -
initiatio n canno t  b e th e act s performe d b y them ,  assumin g 
tha t  th e performance s o f  th e act s requir e th e availabilit y  o f 
positiv e informatio n abou t  th e responders '  integratio n an d 
disintegration .  Sayin g tha t  echoi c response s d o no t  perfor m 
any groundin g act s i s hardl y a  satisfyin g answer ,  sinc e clearly , 
th e presenc e o f  th e echoi c response s mak e som e differenc e i n 
th e proces s o f  puttin g informatio n int o th e c o m m o n ground . 

To captur e thi s sor t  o f  groundin g act ,  w e propos e th e notio n 
of  display .  W h e n performin g th e ac t  o f  display ,  w e reproduc e 
th e informatio n tha t  w e believ e t o hav e bee n receive d i n th e 
directl y precedin g tiui i  b y th e othe r  party .  Th e poin t  o f  th e 
reproductio n i s t o expos e th e othe r  part y t o th e informatio n 
agai n and ,  mor e importantly ,  le t  he r  maik e correction s j/th e 
reproduce d informatio n i s no t  wha t  sh e ha d intended ,  o r  alter -
natively ,  le t  he r  continu e o n t o th e nex t  tur n i f  th e reproduce d 
informatio n i s correct . 

Th e ac t  o f  displa y i s fundamentall y differen t  fro m th e act s 
of  acknowledgmen t  an d repair-initiatio n i n tha t  whil e th e lat -
te r  positivel y guide s th e othe r  part y t o perfor m a  certai n ac t 
(repai r  o r  th e initiatio n o f  th e nex t  turn) ,  th e forme r  let s th e 
partne r  c/ioo5 e a n appropriat e actio n dependin g o n whethe r  th e 
reproduce d informatio n i s correct .  Therefore ,  fo r  th e purpos e 
of  displaying ,  th e responde r  doe s no t  hav e t o positivel y indi -
cat e whethe r  sh e ha s integrate d th e reproduce d information , 
whil e fo r  th e purpos e o f  acknowledgmen t  o r  repai r  initiation , 
th e speake r  mus t  indicat e i t  t o guid e th e partne r  int o a  specifi c 
act .  I n fact ,  a n echoi c respons e woul d no t  constitut e th e ac t 
of  displa y (an d becom e acknowledgmen t  o r  repair-initiation ) 
i f  eithe r  integratio n o r  disintegratio n o n th e responder' s par t 
wer e indicate d strongly .  Consequently ,  th e ac t  o f  displa y i s 
not  onl y possibl e i n th e absenc e o f  suc h information ,  i t  i s 
ideall y don e i n it s absence .  Thi s explain s th e existenc e o f  a 
larg e numbe r  o f  echoi c response s tha t  ar e signale d neithe r  a s 
integratio n case s no r  disintegratio n cases . 

W h at  the n i s th e overal l  pictur e o f  th e groundin g act s tha t 
ar e performe d wit h echoi c responses ? Precisel y speaking ,  th e 
pictur e varie s dependin g o n h o w w e decid e t o interpre t  th e 
scal e 1-5 .  I f  w e wer e t o conside r  [123 ]  a s th e disintegra -
tio n rang e an d [45 ]  a s th e integratio n range ,  the n w e woul d 
assig n th e ac t  o f  repair-initiatio n t o thos e echoi c response s 
wit h th e prosodic/tempora l  featur e S12 3 whil e assignin g th e 
act  o f  displa y t o others ;  similarly ,  i f  w e wer e t o adop t  th e divi -
sio n [1234]-[5] ,  w e woul d assig n th e ac t  o f  repair-initiatio n t o 
thos e echoi c response s wit h th e featur e S123 4 whil e assignin g 
th e ac t  o f  displa y t o others .  O n th e othe r  hand ,  th e divisio n 
[l]-[2345 ]  woul d le t  u s assig n th e ac t  o f  acknowledgmen t  t o 
thos e echoi c response s wit h th e featur e S234 5 whil e assignin g 
th e ac t  o f  displa y t o others .  Finally ,  i f  w e wer e t o adop t  th e 
divisio n [12]-[345] ,  w e woul d hav e t o assig n th e ac t  o f  displa y 
t o al l  echoi c responses . 

We wil l  no t  commi t  ourselve s t o eithe r  o f  thes e specifi c 
case s i n thi s particula r  paper .  Althoug h th e las t  on e m a y 
appea r  t o b e to o extrem e a  positio n t o take ,  ou r  discussion s s o 
fa r  hav e give n nothin g tha t  preclude s th e possibility .  However , 
our  empirica l  investigation s int o th e informationa l  potentia l 
of  echoi c response s doe s suggest ,  a s a  logica l  consequence , 
tha t  th e notio n o f  displa y mus t  pla y a  significant ,  eve n central , 
rol e i n explainin g th e varietie s o f  groundin g act s tha t  m a y b e 
performe d wit h echoi c responses . 

C o n c l u s i o n 

On th e basi s o f  statistica l  analyse s o n th e signalin g accurac y 
and comprehensiveness ,  w e examine d th e informationa l  po -
tentia l  o f  echoi c response s foun d i n corpor a o f  th e Japanes e 
spoke n language .  W e foun d tha t  variation s i n th e speed ,  pitch , 
boundar y tone ,  length ,  an d timin g o f  a n echoi c respons e hav e 
a definit e potentia l  i n signalin g th e responder' s informationa l 
state ,  concernin g h o w successfull y sh e ha s integrate d th e re -
peate d informatio n int o he r  existin g bod y o f  knowledge . 

On th e othe r  hand ,  w e di d no t  find  an y pai r  o f  tempo -
ral/prosodi c feamre s tha t  divid e th e scal e o f  th e speaker' s 
integratio n rate s a t  a  uniqu e point ,  an d ha d t o abando n th e 
simpl e pictur e tha t  partition s th e instance s o f  echoi c response s 
int o thos e performin g acknowledgmen t  an d thos e performin g 
repair-initiation .  Thi s finding  (o r  non-finding )  require d u s t o 
poshilat e a  groundin g ac t  tha t  a  speake r  m a y perfor m with -
out  signalin g positiv e informatio n abou t  he r  integratio n rate , 
and mad e u s argu e tha t  th e notio n o f  displa y define s suc h a 
groundin g ac t  an d explain s th e phenomeno n i n a  natura l  way . 
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