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Abstract—With the heavy utilization of deep learning, 

modern chatbot systems require massive training dataset to 

achieve their peak performance. Without exception, the 

development of chatbot for the hotel receptionist tasks also 

demands a massive training dataset. Unfortunately, laborious 

effort and hefty time are needed to manually collect a dataset 

with that size. Therefore, an information system is needed to 

assist the dataset collection. In regards to solve the problem, this 

research contributes in developing the information system that 

enables a massive data collection for training a hotel receptionist 

chatbot in a reasonable time. In detail, the contribution of this 

research are twofold: (1) developing a realiable crowdsourcing 

information system design to collect and store the dataset for 

training hotel receptionist chatbot; and (2) developing a user 

experience that can stimulate the crowdworkers to provide 

more data. 

Keywords—crowdsourcing, data collection, chatbot, hotel 

receptionist chatbot 

I. INTRODUCTION 

The advancement of chatbot technology is growing 
expeditiously in recent years that it is approaching the 
naturalness of human conversation [1]–[3]. This advancement 
enables chatbots to be deployed in real industrial cases. For 
instance, Xu et al [4] and Cui et al. [6] built chatbots that can 
act as customer service. In another research, Ramoliya et al. 
[5] proved that chatbot can be developed to answer university 
FAQs.  

Other than the aforementioned cases, a  chatbot can also 
be deployed in the hotel industry. For instance, a chatbot can 
be utilized to automate the receptionist tasks. With the 

receptionist tasks being 
automated, the hotel staff 

can be assigned to un-automatable tasks that ultimately 
increase the effectiveness and efficiency of the hotel 
operation.  

Despite the potential for application in the hotel industry, 
developing chatbots in such a narrow niche is difficult. In 
order to achieve its naturalness in general conversation, the 
current state-of-the-art chatbot needs 341 GB text for its 
training dataset [1]. The massive dataset for general 
conversation can be acquired by crawling public domain 
social media conversations. However, the strategy cannot be 
used for the case of a hotel receptionist chatbot development. 
Therefore, a different strategy is needed to collect a massive 
dataset for a hotel receptionist chatbot development in a 
reasonable timeframe. One of the strategies that can be used is 
crowdsourcing. This strategy utilized a massive number of 
workers, known as crowdworker, to contribute to a small part 
of the data. By using the crowdsourcing, it is possible to 
collect a massive dataset of conversation that involves hotel 
receptionist. This dataset eventually can be used to train a 
chatbot that can act as a hotel receptionist. 

To answer the challenge of collecting dataset for a hotel 
receptionist chatbot development, we developed an 
information system that utilizes the crowdsourcing paradigm. 
The information system is designed to enable a rapid 
collection of curated question-answer pairs in the hotel 
receptionist context. The information system is named as 
Catbot and referred by that name for the rest of this paper. 

II. RELATED WORKS 

Not specific to chatbot studies, research in modern Natural 
Language Processing (NLP) also demand a massive dataset.  
For that purpose, datasets in NLP are constructed with 
techniques that allow a massive collection of curated data. 

* Authors contributed equally to this work.    



One of the techniques is crowdsourcing. This technique is 
mostly used to collect question answering datasets in NLP. 
The trend was started by Rajpurkar et al. to develop the 
SQuAD dataset [7]. In SQuAD dataset construction, crowd 
workers were employed to first provide questions based on 
passages. Afterwards, the crowdworkers were asked to answer 
the questions. This approach resulted in more than 100,000 
question-answer pairs. Since then, the popular question 
answering datasets were collected using crowdsourcing [8]–
[11]. In the crowdsourcing paradigm, the data is collected by 
employing a huge number of workers each providing a small 
part of the data. The workers are called as crowdworker. 

Crowdsourcing is not only used to collect datasets for 
NLP. Other domain that also demands massive datasets also 
applied crowdsourcing to develop datasets. For instance, the 
most popular dataset for image classification (ImageNet [12], 
[13]) was constructed by employing crowdworkers via 
Amazon Mechanical Turk (AMT). In several domains, a 
special information system was developed to assist the 
crowdsourcing process, for example in object categorization 
[14] and object counting [15], [16].  

III. METHODOLOGY 

This research was conducted with the steps as shown in 
Figure 1. These steps are: (1) requirement gathering, (2) 
creating the information system design, (3) the information 
system design, and (4) implementation result evaluation.  

 

Fig. 1. The research framework. 

A. Requirement Gathering 

Before we design Catbot, we did a requirement gathering 
to find essential information system features that are suitable 
for the environment where Catbot will be implemented. We 
did the requirement gathering at a hotel management major in 
a university, the same environment where Catbot was 
implemented. 

B. Creating the Information System Design 

Catbot was designed to encourage the crowdworkers to 
submit questions and answers relevant to the conversation 
involving a hotel receptionist. The logical flow design of the 
system is created by using a flowchart and Data Flow Diagram 
(DFD). The flowchart is illustrated in figure 2. Meanwhile, the 
DFD level 0 and 1 are represented by figure 3 and 4, 
respectively.  

As elaborated in the flowchart, the system starts by asking 
the crowdworkers to input their role and identity. In this case, 
the roles are either students or lecturers, because this system 
targets the hotel management undergraduate program 
community in a university. The role is necessary to be 
provided because of the assumption that the lecturer should 
provide more valid questions and answers.  

 

Fig. 2. The flowchart of the Catbot system. 

 

Fig. 3. DFD Level 0 of the Catbot system. 

 

Fig. 4. DFD Level 1 of the Catbot system. 
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After providing their role and identity, five questions are 
given to the crowdworkers. The questions provided are a mix 
of initial questions inputted by the administrator and the 
suggested questions by other crowdworkers. The initial 
questions were designed in the context of a conversation 
between a hotel receptionist and a guest. The suggested 
questions were also asked to be provided in the same context 
to the other crowdworkers. The crowdworker is asked to 
provide a valid answer for each of the questions. After 
answering questions, the crowdworker is asked to suggest a 
question on the topic that involves a hotel receptionist. By 
using this strategy, the number of questions and answers can 
grow without any limit just by providing at least five initial 
questions. To control the quality of the questions, the system 
lets the crowdworker to reject any invalid question provided 
when they asked to provide answers.   

Described by the DFD, there are two actors in the Catbot 
system: a crowdworker and an administrator. The 
crowdworker is tasked to provide questions and answers to the 
system as explained previously. Meanwhile, the 
administrator’s responsibility is to provide initial questions. In 
the DFD level 1, the Catbot system is detailed to three 
subprocesses: (1) provide role and identity, (2) response to a 
question, and (3) add a question. The first and second 
subprocesses belong exclusively to the crowdworker, while 
the third process is shared between the crowdworker and the 
administrator. 

The first subprocess stores the role and identity of the 
crowdworker and stores them in the users' table. The second 
subprocess handles the process where the crowdworker 
answer or reject the question. Whether it is an answer or a 
rejecting reason, the data is stored in the answer table flagged 
with different statuses. The third sub-process is responsible to 
receive question input from both the crowdworker and 
administrator in different cases: input question suggestion for 
the crowdworker and add initial questions for the 
administrator This subprocess takes a question as an input and 
store the question and question category in their respective 
table. The question category explains whether the question is 
provided by the crowdworker or the administrator.  

To design the database of the Catbot system, we used the 
Entity Relationship Diagram. The diagram is shown in figure 
5. In the diagram, two additional tables do not appear in the 
DFD. The data in this table are fixed, hence they were inputted 
by the administrator directly to the database without any 
module that can modify the data.  

 

Fig. 5. The ERD of the Catbot Database. 

In addition to the logical flow and database design, we 
designed Catbot to also have an interface that engages the 
crowdworker to provide valid questions and answers. Figure 
6 depicts the interface design of the module to answer a 
question. The interface intuitively tells the crowdworker that 
he/she can either answer or reject the question. 

If the crowdworker rejects the question, he/she will be 
prompted to confirm whether he/she decides to reject the 
question as in figure 7a. If the crowdworker chooses yes, 
he/she is asked to provide a reason why the question is rejected 
as in figure 7b. This reason is necessary for the future dataset 
compiler to validate if the question is truly invalid. 

 

Fig. 6. Interface to answer a question 

  
(a) (b) 

Fig. 7. Interface to reject a question 

After answering five questions, the crowdworker is asked 
to provide a suggestion of a valid question in the context of 
hospitality by using a page which design illustrated in figure 
8a. At the end of the session, the crowdworker will be 
appreciated with a page with a design like in figure 8b to 
encourage him/her to provide more questions and answers in 
a different session. 
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Fig. 8. (a) Interface to provide a question suggestion; (b) encouraging 

interface at the end of each session. 

C. The Information System Implementation 

Catbot was implemented in a community that has 
expertise in the hotel management domain. In particular, 
Catbot was implemented to be used by the lecturers and 
students in a hotel management major in a university.   

D. Implementation Result Evaluation 

To evaluate the effectiveness of the proposed system, we 
conducted a user acceptance test for the participating 
crowdworkers. The test used a questionnaire that consists of 
four questions:  

• How easy it is to use the application? (answer choices: 
very easy/easy/normal/difficult) 

• Are the features in this application work well? (answer 
choices: very well/well/poor) 

• How fast the application runs each of its features? 
(answer choices: very fast/fast/slow) 

• Is the interface of this application engaging? (answer 
choices: very engaging/engaging/not engaging) 

Additionally, we also measured the speed of the collection 
and qualitatively assessed the rejected questions. 

IV. RESULTS AND DISCUSSIONS 

A. User Acceptance Test 

We recapitulate the result of the user acceptance test in 
table I to IV, in which each table contains the answers to the 
four questions in the test. The result of the user acceptance for 
all questions shows that the Catbot system is generally well 
accepted by the crowdworkers. 62% of the crowdworkers 
agreed that the Catbot system was easy to use, 92% voted that 
the features in the system worked well, 86% felt that the 
features run fast, and 78% believed that the system was 
engaging. 

B. Dataset Collection Result 

In five days, we successfully collected 234 question-
answer pairs using Catbot. Among the submitted questions, 25 
questions were rejected by other crowdworkers as depicted in 
figure 9. It can be seen that the rejection feature can capture 
invalid questions. However, not all the questions are invalid. 

In this case, the rejecting reasons (stored in the answer column 
in figure 9) play a role to help the future dataset compiler to 
judge whether a question is valid or not.    

TABLE I.  RECAPITULATION OF ANSWERS FOR QUESTION NO. 1 

Question: How easy it is to use the application? 

Answer Number of responses Percentage 

Very easy 0 0% 

Easy 31 62% 

Normal 16 32% 

Difficult 3 6% 

TABLE II.  RECAPITULATION OF ANSWERS FOR QUESTION NO. 2 

Question: Are the features in this application work well? 

Answer Number of responses Percentage 

Very well 2 4% 

Well 46 92% 

Poor 2 4% 

TABLE III.  RECAPITULATION OF ANSWERS FOR QUESTION NO. 3 

Question: How fast the application runs each of its features? 

Answer Number of responses Percentage 

Very fast 1 2% 

Fast 43 86% 

Slow 6 12% 

TABLE IV.  RECAPITULATION OF ANSWERS FOR QUESTION NO. 4 

Question: Is the interface of this application engaging? 

Answer Number of responses Percentage 

Very engaging 8 16% 

Engaging 39 78% 

Not Engaging 3 6% 

 

 

Fig. 9. Rejected questions 

V. CONCLUSION 

In this paper, we presented Catbot, a crowdsourcing 
system that enables the collection of a massive dataset for 



developing a chatbot in the context of hotel receptionist 
conversation. The system received a good response by the 
crowdworkers based on the result of the user acceptance test. 
The rejection feature also assists the future dataset compiler to 
clean the dataset collected by this system. In the future, this 
system can be deployed on a large scale to collect the massive 
dataset needed. Future studies can use the constructed dataset 
to develop a hotel receptionist chatbot. 
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