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Estimation method of user satisfaction based on
dialog history N-gram for spoken dialog system

SUNAO HARA,™ NoORIHIDE KITAOKAT!
and KAzUYA TAKEDAT!

In this paper, we propose an estimation method of user satisfaction for a spo-
ken dialog system using an N-gram likelihood based on dialog history model.
For the experiment, we use spoken dialog histories between users and the sys-
tem,which is contained in an real environmental speech data that was collected
by a music retrieval system with a spoken dailog interface, and we esimate their
satisfacion level based on the N-gram likelihood. An N-gram model is trained
from encoded sequences that consist of users’ dialog acts and the system’s di-
alog acts for each user satisfaction level. Experimental results show that our
proposed method achieved good classification performance, especially the false
detection rate of 10% in the experiment of a classification into dialogs with task
completion and those without task completion.
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Table 1 Population of the subjects classified into 6 classes according to their satisfaction level.
Class ) 1 2 3 4 5
# of subjects | 69 38 102 107 155 47
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VATLOEEX /| 1 —YDOFFE BH) X ®EEITENS VAL
USR: Tz AlZHiT) USR_.CMD_HELLO
SYS: T2 AlHixl SYS_INFO_GREETING
USR: [HAE Ty RH—T 771 USR_REQUEST_BYARTIST
SYS:  [“Simon and Garfunkel” O iz LET52 ] SYS_CONFIRM_KEYWORD
USR:  [iEu) USR_CMD_YES
SYS:  [“Simon and Garfunkel” OhZBZE L £3 SYS_INFO_SEARCHBYARTIST
SYS:  [60 #iZomb L] SYS_INFO_SEARCHSUCCESS
SYS: [“T am a rock”J SYS_INFO_SONGTITLE
SYS:  [“BHHIZZT 5467 ] SYS_INFO_SONGTITLE
USR:  [Zoih) USR_.CMD_THATSONG
SYS: [“Simon and Garfunkel” @ “BHHIZZ8) 246” 24 L E9] SYS_PLAY_SONG
USR: g1k USR_CMD_STOP
SYS:  [MFiELET) SYS_INFO_STOPPED

1 FERE] LRSS % 2 AR SRE D]

Fig.1 Example of a dialog and its corresponding encoded symbols.
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Table 2 Confusion matrix of the user satisfaction estimation result by 3-gram model of SYS ~
condition. M= argmax {P (x|Ms)} (3)
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Fig.2 Classification accuracies of the 6-class(¢, 1, 2, 3, 4, 5) experiment(left) and recalculated
accuracies as 2-class(¢ and the others) experiment(right)
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Table 3 Area Under the Curve(AUC) of the detection of task incomplete users

SYS USR SYSUSR
l-gram | 0.901  0.873 0.927
2-gram | 0.948  0.929 0.977
3-gram | 0.989  0.954 0.993
4-gram | 0.995 0.952 0.997
5-gram | 0.993  0.954 0.995
6-gram | 0.989  0.951 0.995
7-gram | 0.988  0.946 0.995
8-gram | 0.987  0.936 0.994
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M; otherwise.
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Fig.3 ROC curve for the test classified into whether the user completed the task (s # ¢) or not

(s =¢).
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Fig.4 ROC curve for the test classified into whether the user satisfied(s = 5) or not (s = 1).
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Table 4 Area Under the Curve(AUC) of the detection of unsatisfied users
SYS USR SYSUSR
l-gram | 0.611  0.638 0.619
2-gram | 0.628  0.644 0.724
3-gram | 0.591  0.651 0.704
4-gram | 0.583  0.681 0.739
5-gram 0.629 0.662 0.739
6-gram | 0.632  0.639 0.761
7-gram | 0.604  0.633 0.765
8-gram 0.592 0.622 0.756

5. FLHESERDRE

N-gram E7 /VEFHA LT, EFEXEEICLDBMBRB L AT ADT 4 — /L RT A MIL-o
THLNIEEFAE AT DO — PR E LA T T 2 FIEICOWTHE Lz, A% T
1L, N-gram |2 &> CET MbLENTza2—Y L AT AOREHTERIIZFIH LI HEE Tk
ERELE. ERFBERLY, VAT LAOMEATHRINEET METHI LT, 2—FRFR
7w BT EIZE P OFBITEVIRBIMRERN G Oz, £, = —VOMRELHET D
LEIlX, VAT AL a—FlEOXTATHRINAFAT D Z L TEVERAE LIS F
R E T

FERRIZ XV IREET VORI R ENTD, WS ODOMENESN TN, JHEED
HeE MR A R ESH 2D I DR 2RFANKETH D, N-gram ETNVDHFTEITH T
& Co— P R R R E TR RIEE TR L OV ORI ROFMAESS, HEERY R
LHEEMERRDOBIMR OB b A% OBEL LTHIT LN D.

BE AR O IR RIS O O (S A SRR S HEERI (SCOPE) IC k2 H DT
5.

Z2 & X M

1) Hara, S., Miyajima, C., Itou, K., Kitaoka, N. and Takeda, K.: Data collection
and usability study of a PC-based speech application in various user environments,
Proceedings of Oriental COCOSDA 2008, pp.39—44 (2008).

2) Herm, O., Shmitt, A. and Liscombe, J.: When calls go wrong: How to Detect Prob-
lematic Calss Based on Log-Files and Emotions?, Proceedings of INTERSPEECH
2008, pp.463-466 (2008).

Vol.2009-SLP-79 No.14
2009/12/22

3) Kawahara, T., Lee, A., Takeda, K., Itou, K. and Shikano, K.: Recent progress
of open-source LVCSR engine Julius and Japanese model repository; Software of
continuous speech recognition consortium, Proceedings of ICSLP 2004, Vol.2, pp.
3069-3072 (2004).

4) Kim, W.: Online call quality monitoring for automating agent-based call centers,
Proceedings of INTERSPEECH 2007, pp.130-133 (2007).

5) Stolcke, A.: SRILM — An extensible language modeling toolkit, Proceedings of
ICSLP 2002, pp.901-904 (2002).

6) Walker, M.A., Langkilde-Geary, 1., Hastie, H-W., Wright, J. and Gorin, A.: Auto-
matically Training a Problematic Dialogue Predictor for a Spoken Dialogue System,
Journal of Artificial Intelligence Research, Vol.16, pp.293-319 (2002).

(© 2009 Information Processing Society of Japan



