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Abstract: In this paper, the interaction patterns and their automatic analysis in spontaneous

spoken

information-seeking dialogues are studied. First, based on previous work from discourse analysis (i.e., exchange as

basic interaction unit in Birmingham School) and Sytemic Functional Grammar (i.e., Halliday’s speech function), a

principled scheme is proposed to model interaction patterns with utterance groups. Then a dialogue corpus is

annotated with this scheme and further analyzed. Some main factors affecting the structure of utterance group are

distinguished. Based on these, an algorithm is established to analyze utterance groups and is evaluated in the corpus.

The results achieve a correct rate of 55.4%~84.2% for overall utterance tags, depending on the different recognition

performances of the extended sentence type and utterance topic.
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1
Birmingham z
S Halliday s
( ; , )
11
Sinclair ~ Coulthard Birmingham R (231
) 5 \ (transaction)
(exchange) (move) (act). R R (4]
[5] [5]
3 s (elicit) (inform)
(direct) 3 - (bound-elicit, R ), (clarify)
(repeat) (re-initiate). , , I(R/T)R(F™) I R
SR/ ;F 1
Tablel Exchange
1
Elements of structure Structures Classes of move
Organizational: Boundary Framing (Fr) Fr Fr: framing
Organizational: Initiation (T) IR I: Opening
Structuring, Greet, Summon Response (R) R: answering
Initiation (I) I: eliciting, informing, directing
. Response/Initiation (R/I) n R/T: eliciting, informing
Conversational exchange Response (R) TRGRE) R: informing, acknowledging, behaving
Feedback (F) F: acknowledging
12
) ( 3 ) ( ,
2 ) ( 2 ) 2 4
( ) olel
Table2 Speech function
2
Commodity Role Initiation Positive response Negative response
Goods-and-Service Giving Offer Acceptance Rejection
Goods-and-Service Demanding Command Undertaking Refusal
Information Giving Statement Acknowledgement Contradiction
Information Demanding Question Answer Disclaimer
.Birmingham
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Birmingham s . s
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2.1
Halliday / s )
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( )
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4 , 3.
Table3 Basic utterance groups
3
Direction of information flow
S=>C C=>S
Initiatcl Customer CISC CICS
Server SISC SICS
(NLPR-TI R 3.1 )
1. CISC 3 3. CICS R
NLPR-TI-26 NLPR-TI-47
C C:
S: S:
C: C:
S:
2. SISC N 4. SICS S
NLPR-TI-32 NLPR-TI-31
S S:
C C:
S S:
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1. CUG-A NLPR-TI-01
C:
S: C )
C:
S:
C:
S:
2. CUG-B NLPR-TI-28
C:
S:
C:
S: 6
C: 6
3. CUG-C NLPR-TI-27
C:
S:
C:
S:
C:
S:
C:
S:
(
4

s 5
(CUG-A);
4. CUG-D NLPR-TI-44
(CH
S:
C:
S:
C:
S:
5. CUG-E NLPR-TI-06
C:
S:
C:
S:
C:
) ( ),

Table4 Complex utterance groups

4

Task Non-Task

Embedded
Linear

A, B C
_ D,E
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3
[ , 3 (utterance type, uT), UT-1——
( ,XST);UT-2—— , ;UT-3——
, UT-3 R
31
(NLPR-TD!?, 58
, 55 . s 3 (1) ,40 ;3(2)
10 3) 8 )
3.2
( UT-3). UT-3 4
IC ) RC ) FC ) AC ) . X , 4
UT-3 :
I- ( ), I ,
R- ; R;
F- ( ) ),
9 9 bl F;
A— s 5 5
X— 4 ,
3.3
, NLPR-TI . !
( ), - ( ,
)7 B 9
5 6
3 ( 7.8%) ,
Table5 Distribution of basic utterance groups Table 6 Distribution of complex utterance groups
5 6
CISC CICS SISC SICS Type A B C D E z
Shape No. | Shape No. | Shape No. | Shape No. No. 21 2 35 6 23 87
IR 316 1 4 IF 72 IR 72
IRF 302 IFA 2 I 21 IRF 61
IRFA 113 IFA 16 IRFA 24
1 21 1 8
2=752 2=6 2=109 2=165
5 : (CISC) ;
(CICS);
. ) XST ( XST ),
XST (NBC  HMM, [97),
© PR http:/ www. jos. org. cn
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(752+109):(6+165)=861:171.
(CDH

(information-seeking,

providing, IP)( CICS  SISC ).
IR(F(A)); IP IF,
s CICS R
4
) ( UT3) (
41 UT-3 UT-1 UT-2
,UT-1 s
; UT3 ( )
UT-1 UT-2
, UT-3
UT-3
, ; ( )
( 9
( )
(
( ) ,
b 2 (
UT-3.
42 UT-3
- (attribute-value pair)
( ) (
UT-3.

(8=>C)

(SI).

(C=>9).

255

:S=>C:C=>S=

:CL:SI=(752+6):(109+165)=758:274.

(information-

IR,

UT-1 XST,UT-2

, UT-3

, UT-3

UT-3.

1S)( CISC SICS
5 AS:IP=(752+165):(6+109)=917:115. s
:IS
I(F(A)). (R)
SISC
(
).
;UT-2
XST.
)’
).
UT-3 , UT-3
(
)- )
UT-3
UT-3 XST
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b (
UT-3 R).
43
UT-3 , (
) ) ):
, ( ).
, 4.2 ) , UT-3

UT-1, UT-1, 4.1 UT-3.

Input: One dialogue, with utterances tagged with XST and topic.
Output: UT-3 for each utterance.

//Main
for i from 1 to n//n=no. of utterances in the dialogue
UT-3[i]=X;

if XST[i] is in XST-O //XST-O: XST set in the opening phase
GroupinglnOpening(); //Details omitted
else if XSTTi] 2 XST-C //XST-C: XST set in the closing phase
GroupinglnClosing(); // Details omitted
else
GroupinglnBody();
//Subfunction
GroupinglnBody()
if UTopicli].Attribute changes
if UTopic[i] # GTopicLast // Not continue the utterance topic before last
UT-3[i]=1,
else
Continues to process the unfinished group before last
else if UTopic[i].Value changes // when there appears linear complex group
UT-3[i]=R;
else //identify topic according to XSTs of last and current utterances
switch (UT-3[i-1])
case I:
if ((XST[i—-1] is WHQ) and (XST[i] is DCL))
or ((XST[i—1] is YNQ) and (XST[i] is PST or NEG)))
UT-3[i]=R;
if ((XST[i—1] is DCL) and (XST[i] is DCL or TGQ))
UT-3[i]=F;
case R:
if ((XST[i—1] is DCL) and (XST[i] is DCL or TGQ))
UT-3[i]=F;
case F:
if ((XST[i—1] is DCL or TGQ) and (XST[i] is PST, NEG or DCL))
UT-3[i] = A;
case A:
case X:
UT-3[i]= X.
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4.4
, XST I I ,
7 R XST ,
NBC ( ), HMM ; UT-3 J>R>F>A.
s , UT-3 UT-3
Table7 Result of utterance group analysis (correct rate (%))
7 ( (%))
XST source Utterance topic Corpus 1 (%) R (%) F (%) A (%) Overall (%)
I 89.0 88.5 83.5 72.8 84.2
Annotated Amnotated 11 86.4 83.1 77.7 65.8 76.8
L. . . o 1 86.0 83.3 72.3 57.1 77.7
Heuristic Algorithmic/Heuristic I 799 721 679 526 630
. . 1 87.4 84.5 74.3 59.9 79.2
NBC Algorithmic/NBC 11 822 74.4 70.5 57.9 70.5
. . 1 69.5 62.5 53.6 51.6 60.8
HMM Algorithmic/HMM I 65.1 59.9 51.8 47.4 55.4
5
, HCRC Maptask (conversational game,
) 9]
, DRI™ s (common ground unit).
CGU R
, Wright-Hastie [9] (1o,
, [11] ,
) 3 ;
#x XST 4, 3 ( Bayes NBC Markov
HMM). 3 XST ( XST).
XST , [9]. :XST JNBC> >HMM;
XST >{NBC, }>HMM.NBC
= DRI(discourse resource initiative), s 1998 3
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