
  
Abstract—This paper presents a usability study of radial and 

hierarchical opinion visualization techniques. The objective of this 
work is to evaluate the selected visualizations based on a set of 
information visualization metrics. A questionnaire survey was used 
as an instrument to collect response from users on a 3-point Likert 
scale. The data were collected by s conducting seminar and an online 
questionnaire (N=146). Descriptive statistics were used to analyze 
the data. The results revealed that the tree map is rated higher than 
other visualizations in terms of visual appeal, understandability, user 
friendliness, effectiveness, and usefulness. 
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I. INTRODUCTION 
ith the increased use of the Internet and the Web 
technology, people express their opinions online. As a 

result, a large number of reviews are available online [1]. 
Customers consult online reviews [2], which highly influence 
their purchase intentions [3]. Mostly, online reviews are long, 
distributed, and enormous, making it difficult to get required 
information [4]. Analysis, summarization, and visualization of 
online reviews are required in order to get decision-oriented 
information [5]. Opinion mining helps to extract, mine, 
summarize, and visualize opinions expressed in online reviews 
automatically [6]. Mining and summarization of online 
reviews were extensively studied in the literature. However, 
the visual analysis of mined opinions has not been addressed 
well [7].  

The effective visualization of online reviews is required to 
assist users in the interactive exploration of opinions [7]. A 
variety of information visualization techniques were employed 
in opinion mining, which includes bar charts, graphs, 
hierarchical, and radial visualizations. Each technique has 
some advantages and disadvantages. However, usability of 
existing opinion visualizations has not been widely tested. 
Mostly, existing opinion visualization techniques were 
designed for data analysts and did not reflect the users’ point 
of view. Better usability and friendliness of opinion 
visualization tools are required when designed for users. It is 
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very important to consider recommendations of users in the 
design of opinion visualization techniques. For this purpose, 
the evaluation of opinion visualization techniques is required 
from users. We have evaluated some of the existing opinion 
visualization techniques in order to provide the importance of 
preliminary evaluation for the development of new techniques. 
The result of this study could act as a benchmark for the 
evaluation of new information visualization techniques, 
especially at the design phase. To the best of our knowledge, 
no existing study was found that address this issue.  

This study describes a survey which is focused on radial 
and hierarchical opinion visualization techniques. The 
objectives of this study are to (i) highlight existing radial and 
hierarchical opinion visualizations, (ii) rank these 
visualizations based on a set of  information visualization 
metrics.  

The rest of the paper is organized as follows: Section 2 
discusses the radial and hierarchical opinion visualization 
techniques. This is then followed by Section 3, which presents 
the evaluation criteria used in this study. Section 4 presents 
the results and discussion, and finally, Section 5 concludes the 
paper.  

II. LITERATURE REVIEW 

A. Radial Visualization  

Radial visualization is an increasingly 
widespreadvisualization metaphor, which displays data in 
circular patterns [8]. Opinion wheel [9] and rose plot [10] 
employed radial visualization to present opinion data. The 
opinion wheel integrates opinion triangle, which consists of 
scatter plot, with opinion ring to present an integrated view of 
hotel customers’ feedback as shown in Figure 1. Positive, 
negative, and uncertain opinions were represented by the 
vertices of opinion triangle. Points inside the triangle 
represent opinions and their positions encode semantic 
orientation. The opinion ring presents categories of different 
data dimensions with colored histograms. The number of 
customers in the male and female category was presented by 
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the size and color of histograms as shown in Figure 1. 

 
Fig. 1 Opinion Wheel showing Customer Opinion                

according to gender [9] 

Similarly, rose plot [10] - a variation of rose plot of 
Florence Nightingale [11] was developed to explore the 
emotional contents of documents based on eight emotion 
categories, consisting of 4 concepts pairs (positive–negative, 
pleasure–pain, cooperate–conflict, virtue–vice) as shown in 
Figure 2. The authors proposed two modifications, the use of 
colors (light and dark shades) and a unit circle. The unit circle 
represents the mean and smaller or larger values than the mean 
(deviation values) of opinions by drawing the appropriate rose 
plots outside or inside, respectively. 
 

 

Fig. 3 Rose Plot [10] 

B. Hierarchical Visualization  

The hierarchical visualization was deployed in tree map 
[12] and visual summary report [13]. Gamon et al. [12] 
developed ‘Pulse’ a prototype system with tree map as its 
visual component for mining and visualization of cars’ 
reviews. In the first step, it formed clusters of review 
sentences and then each cluster is presented as box (Figure 3). 
The number of sentences in each cluster and average semantic 
on each cluster were encoded in the size and color of the box, 
respectively. 

 

Fig. 3 Tree Map [12] 

Finally, visual summary introduced by Oleke et al. [13] 
provides summarized customers’ feedback on printers. Boxes 
are used to present prominent features and box within the box 
presents how many people commented on the feature as 
shown in Figure 4. The positive and negative tendency of 
opinions on different features is represented by dark and light 
shades of blue and red colors, respectively.  

 

Fig. 4 Visual Summary [13] 
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III. RESEARCH PROCEDURE  

A. Questionnaire 

We designed a questionnaire survey composed of ten 
questions to get response form the users. Each question is 
related to one information visualization metrics adapted from 
Bai et al. [14]. In this study, we are reporting the result of only 
five metrics, that is: visual appeal, understandability, user-
friendliness effectiveness, and usefulness. The questionnaire 
had two parts. Part A required the participants to fill in their 
age and gender. Part B required the participants to provide 
their level of agreement or disagreement on the selected 
visualizations against each metric on a 3-point Likert scale 
that ranging from Disagree (1) to  Agree (3).  

B. Data Collection 

A seminar was conducted to present information about the 
selected visualizations, information visualization metrics, and 
to collect the data. A ten minute presentation was given at the 
start of each seminar so that the participants have sufficient 
knowledge to fill in the questionnaire. After the presentation, 
the questionnaire was distributed to the participants and they 
were asked to fill in the questionnaire. Additionally, an online 
questionnaire was also created on 
https://www.limeservice.com/en/ and the link was distributed 
via e-mail. 

C.   Participants 

The participants of the seminar were students at COMSATS 
Institute of Science and Technology, Pakistan. The 
participant’s size of the seminar was 110 (22 females and 88 
males). The participant’s size of online questionnaire was 36 
(17 females and 19 males). A total of 146 customers (39 
females and 107 males) participated in the survey with a mean 
age of 24.2 years.  

IV. RESULTS AND DISCUSSIONS 
The collected data were analyzed by using descriptive 

statistics, i.e. mean (M) and standard deviation (SD) and the 
results are shown in Table 1. 

The results yielded that the participants preferred the visual 
appeal, understandability, user-friendliness, effectiveness, and 
usefulness of the rose plot than the opinion wheel in the 
category of radial opinion visualizations. Further more, the 
participants were inclined towards the tree map than the visual 
summary in terms of visual appeal, understandability, user-
friendliness, effectiveness, and usefulness in the category of 
hierarchical visualizations. The tree map has rated highest 
against all metrics among all visualization techniques. The 
opinion wheel has rated lowest among all visualizations.  

 
 
 
 
 

 
TABLE I 

 EVALUATION OF THE VISUALIZATION TECHNIQUES  

 
 

Figure 5 shows the users’ responses on the opinion wheel 
and the rose plot against the visualization metrics. Figure 5 
depicts that a majority of the participants were disagreed with 
the visual appeal, understandability, user-friendliness, 
effectiveness, and usefulness of the opinion wheel. On the 
other hand, the rose plot has received a better agreement level 
on the visual appeal, understandability, user-friendliness, 
effectiveness, and usefulness as compared to the opinion 
wheel. The rose plot has better usability and one possible 
reason could be its aesthetically appealing and compact layout 
with  easy to interpret design [9][8]. 

Figure 6 shows the users’ responses on the visual summary 
and tree map against the visualization metrics. It is analyzed 
that a majority of the participants were agreed with the visual 
appeal, understandability, user-friendliness, effectiveness, and 
usefulness of the tree map as compared to visual summary. 
The higher usability of tree map  is possibly because of its 
effective utilization of display space to present multiple 
features and their corresponding semantic at a same time with 
appealing and eye pleasing design [15]. 
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Fig. 5 Percentage of Users’ Responses on Opinion Wheel and Rose Plot 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 Percentage of Users’ Responses on Visual Summary and Tree Map 
 

V. CONCLUSION 
The visual analysis of opinion data is getting a lot of 

researchers’ attention nowadays. Radial and hierarchical 
visualizations are widespread visualization metaphors applied 
in various domains, and are increasingly popular in the 
opinion mining domain. This study reports a usability study of 
radial and hierarchical opinion visualization techniques. The 
selected techniques were rated against a set of information 
visualization metrics. A questionnaire was used to collect data 
from the users and the collected data were analyzed using 
descriptive statistics. According to users’ feedback, the tree 
map has highest visual appeal, understandability level, user-

friendliness, effectiveness, and usefulness among other 
visualization techniques. 
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