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This paper presents a method of using the Web 
questionnaire to create a corpus that makes natural 
utterances such as conversations with a human. 
Subjects were presented with situations involving the 
use of web questionnaires in conversations with a 
human caregiver. The objective was to create a 
corpus with a high level of naturalness in speech. The 
advantage of this method is that it is easier to 
implement than conventional Wizard of Oz (WOZ) or 
the interview-style-based corpus creation methods. 
On the other hand, a downside of the proposed 
method is that since the subjects answer via a PC 
(machine), only simple utterances might be collected. 
Therefore, we give a lecture to the subjects that they 
talk to a human. As a result, the naturalness of speech 
is increased despite the subject answering via PC 
(machine). To establish the performance of our 
method, we compare the morphemes of its corpus 
alongside those from the interview style-based corpus 
in a conventional method. The outcomes suggest that 
the proposed method could collect utterances with 
higher naturalness of speech. 
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1. INTRODUCTION 

Advances in today’s computing and communication 
devices, such as smartphones facilitate the high-
performance use of voice recognition for wide-ranging 
voice operations. Currently, as an example, there is a 
service that allows in-vehicle devices to accept voice 
operations using cloud voice recognition to operate the 
devices. This allows the driver to operate the device 
while holding the steering wheel [1, 2]. 

Speech recognition technology is typically divided 
into two mechanisms. The first, a technology that 
converts voice into text while the other is a technology 
for estimating the intention of utterances from the text. 
The latter is also called a language understanding.  

Meanwhile, there are various ways to improve the 
intent estimation accuracy of a language understanding 
module including its training using a corpus, which is the 
focus of this study. Similar previous work includes the 
study by Homma et al. in [3, 4] where the authors created 
a language understanding module that learned a corpus 
as learning data, and they used an optimal doping method 

to improve the intention estimation rate by mixing speech 
recognition error data with the learning data.  

There are also various corpus creation methods such 
as the WOZ system, which is a typical conventional 
method where a subject has a conversation with a 
machine, like a robot or a monitor. However, in reality, 
an operator (human) operates the system behind the 
system instead of the machine or program. 

For example, in [5], Itou et al. used the WOZ to create 
the corpus to investigate the difference in human-
computer interactions. Likewise, in [6], Okamoto et al. 
developed an interactive web agent using the WOZ to 
assist tour guides in Kyoto, Japan. At first, the WOZ 
operator talks as the web agent, but as the learning of web 
agents progresses, the operator does not need to respond 
to dialogues. In this way, the WOZ method aims to 
collect data close to the actual system by implementing it 
as a temporary system or as a substitute for the actual 
system by a human. 

In contributions by Shima et al. in [7], an operator 
interviewed subjects and collected utterances for a corpus 
for Point of Interest (POI) search of an in-vehicle route 
guidance system as the tasks. They reported that the 
operator collected utterances by asking, "How do you say 
in this situation?" The purpose of that study was to create 
a corpus for natural language understanding (NLU). As 
part of their outcomes, they created a corpus with more 
morphemes per utterance. Furthermore, by comparing 
the accuracy of intent estimation using real product log 
data, they demonstrated its usefulness as a corpus for 
NLU by mixing their corpus and product log data. 

Recently, there are methods for collecting text data 
by crawling on websites. For example, in [8], Ahmed et 
al. collected sentences with similar meanings in English 
and French as well as English and Spanish to create a 
multilingual corpus. They used bilingual websites in the 
government, insurance, and bank domains. 

In the study of Mishra et al. [9], text data from 
domains related to software engineering terms were 
collected by crawling on Wikipedia. Using this data, 
machine learning tools were used to generate a model 
that recognizes software engineering terms (e.g., cookies 
or viruses) that have different meanings in other 
industries as software development terms. 

Since the WOZ and the interview style methods 
collect utterances directly from subjects, it is easy to 
collate examples of useful utterances when we want to 
collect utterances related to a specific task. On the other 
hand, since utterances are collected individually from 
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subjects, it takes more time to collect than it would via 
web crawling methods. 

Corpus creation by web crawling is generally done 
automatically by a program. Therefore, a large amount of 
data can be collected in a short time. However, it is 
necessary to determine what kind of data is needed from 
a large amount of data [10]. This makes it necessary to 
consider methods for data mining from a large amount of 
data for target contents. 

Meanwhile, large vendors could create a large 
amount of corpus using the methods or the techniques 
explained earlier. Additionally, if the content is a major 
topic that is actively discussed, the information on the 
web could be voluminous. Meanwhile, SMEs (Small- 
and Medium-sized Enterprises) might have to create a 
corpus of minor topics (tasks). In this case, it is necessary 
to prepare an expert who can collect a target text by web 
crawling. Nevertheless, even with such experts, minor 
tasks might not provide sufficient information. For 
example, the study by Jauhiainen et al. highlighted the 
difficulty of collecting data from minority languages [11]. 
A minority language corpus is one of the difficult cases 
to create it because it is difficult to collect enough 
utterances or text simply using web crawling. For that 
reason, they published 10 stages as a target corpus 
creation strategy. 

On the other perspective, in WOZ and interview-style-
based methods, it is easy to collect required utterances, 
but it also imposes constraints related to several subjects, 
labor, and financial costs. 

Based on the above background, in this study, we 
focus on a method that can easily create a target corpus. 
The remainder of the paper is structured as follows. 

In Section 2, we highlight the motivations of this 
research and explain how our method satisfies its 
objectives. In Section 3, we explain corpus creation using 
the method of this research and the collected utterances. 
In Section 4, we compare the proposed corpus and verify 
its performance alongside a conventional interview-
style-based corpus method in [7]. 

2. MOTIVATION AND AIM OF CORPUS 
CREATION METHOD 

In this paper, we report and verify a method to achieve 
the following objectives: 
1. Derive a corpus creation method that is easier than the 

WOZ and the interview-style-based methods. 
2. Make it is possible to directly collect the desired 

utterances like the WOZ and the interview-style-based 
methods. 

3. Collect natural utterances. 
To satisfy these objectives, we present the method of 

creating a corpus using a Web questionnaire from subjects 
who lectured that the object they talk to is a human. The 
details of the method are described below. 

2.1 To achieve objectives 1 and 2 

To satisfy objectives 1 and 2, we collected data using 
a Web questionnaire, which unlike the WOZ and the 
interview-style-based method supports simultaneous 
collation of multiple subjects. This saves time and effort 

compared to conventional methods. Furthermore, to 
enhance the data collection we collected multiple 
utterances from one question by asking “Are there any 
other ways to say it?”. In their contribution, in [12], 
Shima et al. showed that these ‘probing questions’ can be 
used to collect many useful utterances from a small 
number of subjects. 

Using such a web questionnaire, we report outcomes 
for subjects presented with situations, for which they are 
asked to type the text of the utterances that comes to mind 
from a PC. 

2.2 To achieve objective 3 

The reason for "Collect natural utterances." in 
Objective 3, is there is a possibility that as performance 
improves due to the development of speech recognition 
technology, users might gradually speak with higher 
natural utterances. In other words, there is a possibility 
that the naturalness of speech might be the same as the 
naturalness of speech spoken to a human. However, this 
method can collect utterances like voice commands for a 
machine because the Web questionnaire method requires 
subjects (human) to input information through or pad or 
a PC. According to research by Shima et al. [7] and 
Takeda et al. [13], the elements of utterance vary 
depending on whether it is a machine or a human. 
Specifically, speaking to a machine is shorter than 
speaking to a human, and the total number of morphemes 
and the number of morphemes per utterance decrease. 
Shima et al. reported “high naturalness of speech” that 
there is a lot of morphemes per utterance in their research 
[7]. Building on that, in this study we similarly define the 
naturalness of speech means as when there is a lot of 
morphemes per utterance. 

From the above, we gave a lecture to the subjects so 
that utterances could have high naturalness of speech on 
the Web questionnaire. Specifically, in the explanation at 
the beginning of the questionnaire, we explained to each 
object that he will be talking to a human. Furthermore, we 
prepare the images for seeing that the object is a human 
in each question. 

The following points summarize our method so far. 
 Reduce the effort compared to the WOZ and the 

interview-style-based method by the Web 
questionnaires and Probing questions (For objective 
1). 

 Since it is a questionnaire, it is possible to directly 
collect utterances of the target task (For objective 2). 

 Lecture to the subjects to collect utterance examples 
for a human to increase the naturalness of speech 
(For objective 3). 

Consequently, our corpus creation was executed based 
on the above. 

3. EVALUATION OF OUR METHOD 

We asked 30 subjects to cooperate in creating a Japanese 
corpus. In addition, we defined nursing care as the task and 
the situations of receiving nursing care were used as the 
questionnaire questions. 
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First, the subjects were explained that the purpose is to 
collect utterances to a human caregiver in different 
situations. Then, the subjects were presented with several 
situations in the Web questionnaire. In addition, the 
questionnaire was restricted to 10 minutes to avoid fatigue 
from answering the questionnaire for a long time, which 
could lead to inappropriate responses. 

We prepared 9 scenarios as questions with Probing 
questions. After that, the subjects typed the text of the 
utterances to say in the situation, like "I want to move from 
the bed to the wheelchair". Probing questions on each 
situation are optional; we did not force the subjects to 
answer with Probing questions. 

3.1. Detail of the collected utterances 
We were able to collect 461 utterances through the 

experiment. Seventeen (17) utterances were found to 
deviate significantly from the purpose of the study. This was 
attributed to the subject's misunderstanding. Therefore, such 
utterances were excluded from the validation. As a result, 
the number of usable utterances was 444. In some cases, 
there are unclear texts, for example, the sentence “I wanna 
go XXX” was entered in the subject's answers. Since we 
cannot validate it as it is, we replaced the “XXX” part with 
a common word such as “there”. 

The text data of utterances were collected and manually 
labeled with an intention tag indicating the intention. As a 
result, collected utterances that have 11 types of tags were 
applied as the corpus. 

4.  VALIDATION AND COMPARING WITH 

THE INTERVIEW-STYLE-BASED CORPUS 

To validate the naturalness of speech, the created 
corpus was morphologically analyzed. 

We compared our results with those reported by Shima 
et al. [7] as a comparative verification. Similar to our 
objective, their study also aims to create a corpus with a 
high naturalness of speech. Therefore, the policy of their 
corpora is the same as the purpose of this report. They 
reported the total number of morphemes, the number of 
utterances, and the number of morphemes per utterance, 
which provides grounds for direct comparison with our 
method. MeCab [14] was used for morphological 
analysis. 

4.1. Morphological analysis 

Table 1 presents the types and numbers of parts of 
speech (POS). As seen from the table, the interview-
style-based corpus has a large number of nouns. The 
reason for this is this corpus is for POI search. Moreover, 
since most of the facility names searched are nouns, so 
there are many nouns [7]. 

Fig. 1 is the chart of Table 1. From the chart in Fig. 1, 
we can see that the Web questionnaire corpus has a lot of 
POSs except nouns despite having a smaller number of 
utterances than the Interview-style-based corpus. From 
the above, we can think the method we report can collect 
POSs comprehensively not only nouns. On the other 
hand, as previously mentioned, the utterances for POI 
search tend to have a higher frequency of nouns which 

are names of facilities or destinations. Therefore, our 
method can collect POSs more comprehensively than the 
Interview-style-based corpus. We think that the 
difference in the features of the corpora depending on the 
difference of tasks (domains) of each method. 

 
Table. 1  Morphological analysis results, Interview-style-based 

corpus vs. Web questionnaire corpus. 

 Interview-
style-based 

Web questionnaire 

Noun 3649 455 

Particle 934 890 

Verb 428 762 

Adjective 169 85 

Auxiliary verb 158 414 

Prefix 49 6 

Adnominal 44 4 

Filler 1 0 

Adverb 16 40 

Conjunction 0 5 

Interjection 2 62 

Symbol 5 170 

Sum 5455 2893 

 

 
Fig. 1  Morphological analysis results of POSs graph, Interview-style-

based corpus vs. Web questionnaire corpus. 

 
Table. 2  Comparison of the number of morphemes with Interview-style-

based corpus and Web questionnaire corpus. 

 Interview-
style-based 

Web 
questionnaire 

Total number of 
morphemes 

5455 2893 

Number of utterances in 
the corpus 

1597 444 

Number of morphemes 
per Avg. utterance 

3.42 6.52 
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Following that, we focused on the number of 
morphemes where the total number of morphemes varies 
depending on the number of utterances, which makes a 
simple comparison inappropriate. Therefore, the 
naturalness of speech was compared with the number of 
morphemes per average utterance that is obtained by 
dividing the total number of morphemes by the number 
of utterances in Table 2. 

As a result of the comparison, the average number of 
morphemes per utterance of the interview-style-based 
was 3.42. In our method, the average number of 
morphemes per utterance was 6.52. Therefore, the 
average number of morphemes per 1 utterance increased 
by about 91% in our method compared to the 
conventional method. 

From these results, it could be inferred that our corpus 
has a higher naturalness level of speech. 

5. CONCLUSIONS AND FUTURE WORK 

In this study, we report the creation of a corpus using 
the Web questionnaire where subjects were engaged in 
conversations with a human caregiver. The purpose of 
this is to collect utterances with higher levels of 
naturalness of speech. 

We also compared the outcome of our method and 
conventional method and reported that approximately 
91% increase in the average number of morphemes per 
utterance. These results are indicative that our method 
can create a corpus with higher levels of naturalness of 
speech. 

This paper shows that our method collected 
utterances with higher spontaneity than the interview-
style-based method did. It is important to explore the 
factor why the spontaneity was increased. This will be 
carried out in the future. 
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