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Abstract We propose a method for measuring communication efficiency from the viewpoint of conveying essential 

information in a task-oriented dialog. We show the results of a dialog experiment using speech-to-speech translation systems 

and one using the Wizard of Oz method, which was carried out using hidden interpreters instead of a speech-to-speech 

translation system. We also present a relative score for the performance of the speech-to-speech translation system which was 

obtained by measuring the performance of the machine against that of human, i.e., hidden interpreters. Finally, we discuss the 

relationship between users' linguistic behavior and system performance. We found that users of the system tended to make 

shorter utterances without decreasing the number of essential items needed to achieve a task and also to improve the 

transmission efficiency by controlling the strategy of dialogs. 

Keyword Speech communication, natural language interfaces, speech recognition, interactive systems, human factors. 

— ̂ — i/ s 

-37-



• V*. •££"(?, ^- —ifh'U Density), fcif $14?(TE: Transmission Efficiency) £ & CD 

JIS[21 0) 8 ft £ IU 6 , $J ̂  
(effectiveness), ^ $ (efficiency), #J ffl # f^ J£ Jg (user 

satisfaction)(7)HO (Ci 

0, 

Glass 

, KKiKft(QD': Query Density) (t«^» 

¥(CE: Concept Efficiency)£S36LTV>5. 

Glass 

t*(C, Glass 

3.1. t^IlS 

g 2(s: §§ t ^ |§ t 41 S I§ ̂  W ̂ IS 1^ ̂  <h t> (C ATRASRl?1 

. 0iJx.^, ^^ ry-rxn — t — j ^^fflLfc. fi^riHi mdl-sss 

N-gramIl01(D 

Provided Density), fc; ^ Ji @ ̂ ' J^ (TD: Transmission 

-38-



3.2. mmmm 

> s? > £ 

e> SELECTOR1141 

3.3. 

fiJc XIMERAlI51^^ffl Lfc. 

AT&T Labs' Natural Voices ™ * flj ffl 

4. 

4.1. 

5C^» t tl Z> m*} \tt ̂ T -3 - /N° X ty \Z tb %> 

(DtLtc. 

4.2. 

l 0 lit, 

12 

, PDA 

-39-



ftfc, Jfctt&gftfcfZiztblz, 

3 £ 

... ,,-V 'Ml! .... i". 

5. 

5.1. 

S2ST 

5.2. 

n ̂  n. ~tr — v 3 > 

-40-



0.5 1 1.5 2 

Provided Density 

2.5 

J 

f EJ 

■ JC 

AEJ 

0.5 0.6 0.7 0.8 

Transmission Efficiency 

0.9 

0.55 ?&^ 0.8 

0.4 jfi< ^e 0.9 jfi< 

CD yU-^-

i: V> -5 J: 5 IZimiZ Yes/No J: 5 fc 

-41-



6.1. 

* 3 Icfcft 

7. 

[3] 

2006-SLP-60(10), pp. 49-54, 2006. 

[4] J. Glass, J. Polifroni, S. Seneff, and V. Zue, "Data 

collection and performance evaluation of dialogue 

system: The MIT experience," Proc. ICSLP, vol. IV, 

pp. 1-4, 2000. 

2006. 

, 1-2-22, PP. 43-44, 

[6] 

, 2-1-9, 

pp. 87-88, 2006. 

[7] 

ATRASR 

2004. 

l-P-30, pp. 221-222, 

[8] T. Jitsuhiro, T. Matsui, and S. Nakamura, "Automatic 

generation of non-uniform context-dependent HMM 

topologies based on the MDL criterion," Proc. 

EUROSPEECH, pp. 2721-2724, 2003. 

[9] G. Kikui, E. Sumita, T. Takezawa, and S. Yamamoto, 

"Creating corpora for speech-to-speech translation," 

Proc. EUROSPEECH, pp. 381-384, 2003. 

[10] H. Yamamoto, S. Isogai, and Y. Sagisaka, 

"Multi-class composite N-gram language model," 

Speech Communication, vol. 41, pp. 369-379, 2003. 

[li] 

, E4-2, pp. 853-856, 2006. 

[12] T. Watanabe and E. Sumita, "Example-based 

decoding for statistical machine translation," Proc. 

MT Summit IX, pp. 410-417, 2002. 

[13] K. Imamura, T. Watanabe, and E. Sumita, "Practical 

approach to syntax-based statistical machine 

translation," Proc. MT Summit X, pp. 267-274, 

2005. 

[14] Y. Akiba, T. Watanabe, and E. Sumita, "Using 

language and translation models to select the best 

among outputs from multiple MT systems," Proc. 

COLING, pp. 8-14, 2002. 

[15] H. Kawai, T. Toda, J. Ni, and M. Tsuzaki, 

"XIMERA: A new TTS from ATR based on 

corpus-based technologies," Proc. 5th ISCA Speech 
Synthesis Workshop, pp. 179-184, 2004. 

[16] 

99-106, 2004. 

2004-HI-09(19)/2004-SLP-52(19), pp. 

[1] ISO (International Standardization Organization), 

"ISO 9241: Ergonomic requirements for office work 

with visual display terminals (VDTs), Part 11: 

Guidance on usability," 1998, http://www.iso.org. 

[2] JIS Z8521, -AMI*-»««^8lt£ffl^*:* 
ft*ttffittfc^T<B^3l£M 1999. 

-42-


