TR 2T IR E
IPSJ SIG Technical Report

EEXMETOFAZBRE LTz Deep Neural Network 2K B
A—YHED FE YU REAEDOBRE

AR Y i "

2—HFOHHAREVEILEZHFATHEFMEY AT AMIBWT, a—FRENBT LEEL 08T 80 (P y
SPEEEN X, EAEMO 1 9 THD. AP T, THER STV S Deep Neural Network(DNN) % k£ 7 45355
WAL, AMEEFEE L7, NIST ® TRECERIEE b7 v 7 TlbN - HEGEEM LT —# (5,500 0) #5287
—Z L L, ANIVERIZA 50 MEHO Ry 7O bnTNICET 205015 MYy 7 M EMEHE Lz, MR
JEDFHIOFER, Dropout 5% FVTHE L72 DNN I X 20 5EIEMERN 84.1 % & 72 0, HEkFIETIREMERETH - 72
RTY haB—¥ED 83.4 %% LA~ 7=,

Topic Classification of Spoken Sentence Using Deep Neural Network
for Spoken Dialogue System

TAKESHI HOMMA™® NAOYUKI KANDA'!

In spoken dialogue system, the topic classifier for a user’s question is an important component because the topic classifier should
be able to estimate the correct topic from user’s questions with various expressions. In this research, we applied Deep Neural
Network (DNN) to classify question sentences. We developed a DNN-based topic classifier which estimates one of topics to
which the inputted question belongs. English questions (about 5,500 sentences) in the NIST TREC QA track were used to train
the DNN-based topic classifier. Evaluation results showed that the DNN-based classifier trained with the dropout technique gave
the correct classification at a rate of 84.1 %. This correct classification rate was higher than the rate given by a classifier based on
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the Maximum Entropy principle which had the best accuracy obtained from previous topic classifiers at 83.4 %.
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Figure 1 DNN-based topic classifier.
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Table 1 Examples of question sentences in the dataset.

B BRSEEEYY)

How did serfdom develop in and then |DESC:manner
leave Russia ?

What films featured the character ENTY:cremat

Popeye Doyle ?

Who was the inventor of silly putty ? |[HUM:ind

What fowl grabs the spotlight after ENTY:animal
the Chinese Year of the Monkey ?
What is the full form of .com ? ABBR:exp

What sprawling U.S. state boasts the [LOC:state
most airports ?

£ 2 KMy 7 OEMEK

Table 2 Numbers of question sentences for each topic.

B4 FE  |FHE BN N E i
(FEYY) T4 |74 (FEYD) T—3 |T—%
ABBR:abb 16 1 HUM:desc 47 3
ABBR:exp 70 8 HUM:gr 189 6
DESC:def 421 123 HUM:ind 962 55
DESC:desc 274 7 HUM:title 25 1
DESC:manner 276 2 LOC:city 129 18
DESC:reason 191 6 LOC:country 155 3
ENTY:animal 112 16 LOC:mount 21 3
ENTY:body 16 2 LOC:other 464 50
ENTY:color 40 10 LOC:state 66 7
ENTY:cremat 207 0 NUM:code 9 0
ENTY:currency 4 6 NUM:count 363 9
ENTY:dismed 103 2 NUM:date 218 47
ENTY:event 56 2 NUM:dist 34 16
ENTY:food 103 4 NUM:money 71 3
ENTY:instru 10 1 NUM:ord 6 0
ENTY:lang 16 2 NUM:other 52 12
ENTY:letter 9 0 NUM:perc 27 3
ENTY:other 217 12 NUM:period 75 8
ENTY:plant 13 5 NUM:speed 9 6
ENTY:product 42 4 NUM:temp 8 5
ENTY:religion 4 0 NUM:volsize 13 0
ENTY:sport 62 1 NUM:weight 11 4
ENTY:substance 41 15

ENTY:symbol 11 0

ENTY:techmeth 38 1

ENTY:termeq 93 7

ENTY:veh 27 4

ENTY:word 26 0
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Table 3 Evaluation conditions of DNN-based topic classifier.
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Figure 2 Correct classification rate of DNN-based topic

classifier.
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Table 4 Comparison of correct classification rates given by

each topic classification method.
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