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Abstract—Finding hotels that are suited to one’s needs can be
a time-consuming task. In this process, people usually rely on
customer reviews from travel websites. These websites typically
contain many reviews shown in a textual format and a chart that
summarizes the overall opinion about a given hotel. In order to
compare a number of hotels, users will need to read many reviews
and navigate through many web pages. With the goal of aiding
users in this process, in this paper, we propose a visual tool for
hotel comparison. The tools focuses on the most important aspects
that can be extracted from hotel reviews (location, cleanliness,
rooms, etc.) and it allows ordering the hotels by one or more
of these aspects. We display aspect information using stacked
bar charts alongside their ranking, which becomes very useful
for comparing hotels. Additionally, we provide a scatterplot
matrix combining aspects to aid in situations in which the users
wish to make pairwise comparison of aspects. We developed a
web-browser demo of our proposed tool using real data from
TripAdvisor and demonstrate how it can be used to perform
hotel comparisons in 67 different locations.

I. INTRODUCTION

Every year, about 150 million hotel bookings are made
online1. Before committing to a hotel, users typically rely on
previous experiences of other users which are expressed in
the form of textual reviews. There are some popular websites
that contain hotel reviews such as Booking.com, TripAdvisor,
Hotel.com, etc. While these websites do a great job in putting
together millions of reviews, they still lack user friendly
interfaces to enable the comparisons of a number of hotels.
For each hotel, they typically show a histogram that allocates
the reviews according to their overall rating in a five point
scale, and the text of the reviews. If a user wants to compare
a number of hotels to make a choice, it is necessary to navigate
through several web pages and read many reviews.

The analysis of reviews has gained significant interest in
recent years in the areas of sentiment analysis or opinion
mining [?], [2]–[4], [15]. In its simplest form, the goal is to
identify the polarity of the review, i.e., whether it expresses a
positive or a negative opinion. A polarity can be attributed to
the entire review, to a sentence, or to each aspect mentioned
in the review. An aspect is an attribute or component of
the entity being reviewed. In the hotel domain, for example,
the aspects are location, service, rooms, cleanliness, etc. Re-
search on aspect-based opinion mining [?] aims at extracting,
grouping, and determining the sentiment polarities of the

1http://www.statisticbrain.com/internet-travel-hotel-booking-statistics/

aspects mentioned in reviews. Aspects are important in this
work as different people may favor a different aspect when
choosing a hotel. While some may consider location as the
most important factor, others may be more concerned with
the services provided by the hotel, or even a combination of
these two aspects. Clustering of reviews is described in [7], [8]
to find reviews that share similar ideas and how they evolve
throughout time. Visualization and interaction techniques are
being used to offer insights in the text collection analysis [3]–
[5], [9], [10] and can be useful to analyse hotel reviews. Work
related to this paper [1], [6] have offered a summarized way
to evaluate customer opinions.

In this work, we describe a new approach using visualization
techniques to compare hotel reviews. Figure 1 illustrates the
main components of the prototype we developed so far. First,
the user can select the location using a map or through a
pull-down menu. The data for all hotels of a given location
are shown using stacked-bar charts to display the information
regarding each different aspect, which allows the user to
compare hotel results. Also, the visualization allows ordering
the data using different aspects, which results in multiple
rankings of hotels that are also useful to compare hotels.
Finally, a refinement of the hotels selected over a scatterplot
matrix of pairwise aspects allows the user to narrow down the
analysis into hotels that satisfy a given search criteria.

II. DATA REPRESENTATION AND VISUALIZATION GOALS

A. Data

We worked with 235,793 hotel reviews about 12,773 hotels
from TripAdvisor2. The reviews are further separated in 67
different locations, which in this dataset comprises of different
cities across the world. This dataset was selected because it
already has the ratings given to the aspects extracted from
the reviews – since aspect extraction is outside the scope
of this work. Metadata about the hotels include ratings in
a scale from 0 to 5 of the following aspects: overall (i.e.,
the overall opinion about the hotel), value, rooms, location,
cleanliness, check in/front desk, service, sleep quality, and
business service. Whenever a specific aspect is missing from
a given review, the rating is set to -1. There are additional
attributes that can be used as part of the visual interaction with

2http://times.cs.uiuc.edu/∼wang296/Data/
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N Reviews Hotel (51) Price ($)

1 2 3 4 5

40 6 40 39 39 32 9 41129 hotel0 318
23 31 27 19 27 32 21 2454 miami marriott dadeland 224

41 37 39 43 32 37 35 3974 fortune house hotel 169

28 11 32 34 31 19 7 2774 hotel3 274

36 43 33 36 29 35 3828 quality inn miami airport hotel 119

43 7 43 41 41 29 10 4396 hotel5 172

33 44 31 31 27 15 4 3537 hotel6 178

38 40 38 35 40 34 8 36315 hotel7 303

32 41 35 30 34 27 5 33252 hotel8 344

20 14 12 18 19 4 8 1281 homewood suites miami-airport / blue lagoon 181

27 36 24 22 26 11 23 23151 la quinta inn & suites miami airport east 123

5 13 2 6 6 1 5 3159 hyatt house miami airport 180

44 39 45 48 34 44 41 47109 river park hotel & suites downtown/convention center 142

9 25 10 12 15 20 6 8116 jw marriott miami 349

7 22 3 5 5 2 9 480 marriott's villas at doral 290

6 8 8 1 10 3 1 5404 hampton inn & suites - miami airport / blue lagoon 169

12 38 9 21 18 13 2 1858 hotel16 218

3 16 4 4 8 15 7 6339 mandarin oriental, miami 464

2 2 6 3 2 6 4 2273 sonesta bayfront hotel coconut grove 302

48 46 47 47 48 45 14 46107 hotel19 194

49 45 49 49 36 49 42 4959 airways inn & suites 93

35 27 34 37 38 28 6 3252 hotel21 114

11 23 13 10 12 5 46 974 springhill suites miami airport south 163

50 49 50 50 51 47 13 5031 hotel23 87

42 32 42 42 43 40 12 4294 hotel24 178

45 51 46 44 35 46 36 4449 hotel roma golden glades resort 104

1 17 1 2 1 7 2 1192 four seasons hotel miami 724

4 15 5 7 3 13 14 7198 conrad miami 299

37 42 37 38 31 36 37 37118 howard johnson plaza hotel miami airport 117

18 21 25 20 17 16 31 2196 miami airport marriott 214

13 34 7 27 28 20 1 2297 hotel30 630

26 1 26 25 24 23 12 26281 holiday inn port of miami downtown 187
21 4 14 23 4 24 18 15105 the grove isle hotel & spa 302

51 50 51 51 50 48 15 5163 hotel33 153

34 24 36 33 28 33 39 34158 red roof inn miami airport 114

47 48 44 45 33 45 44 48100 days inn miami international airport 100

30 35 30 17 20 30 16 31391 hyatt regency miami 204

8 5 11 14 7 17 30 10381 hotel intercontinental miami 314

10 12 15 15 11 12 10 13303 miami marriott biscayne bay 264

25 18 22 28 13 26 33 25172 doubletree by hilton grand hotel biscayne bay 243

31 19 29 32 22 25 3 30397 hotel40 246

46 47 48 46 47 43 11 4539 hotel41 131

15 9 18 16 18 14 1742 regency hotel miami 147

24 33 20 24 21 19 22 19255 embassy suites miami airport 206

29 26 28 26 23 29 24 28265 hilton miami airport 196

19 10 16 11 9 9 11270 sheraton miami airport hotel 189

16 28 19 8 16 10 11 14367 sofitel miami 154

14 30 17 9 14 8 26 1684 holiday inn express miami airport doral area 160

39 3 41 40 30 42 38 40168 miami international airport hotel 170

17 20 21 13 25 21 3 20101 courtyard by marriott miami downtown 220

22 29 23 29 22 25 17 29120 crowne plaza miami airport 162
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Fig. 1. Main components of the visualization interface: local selection, aspect charts and multiple rankings, and scatterplot matriz.

the user, such as the geographic location of the cities and the
number of opinions that a particular hotel has received.

B. Visualization Goals

The design of our tool was guided by the following of goals,
which aim at aiding the user in comparing a number of hotels.

• Ranking: it should be possible to rank the hotels accord-
ing to each aspect and any combination of aspects.

• Filters: Users should be able to apply different types of
filters. Initially, the user should be able to choose the
destination city. Later, scatterplot allows filtering hotels.

• Interactivity: The tool should be intuitive and user
friendly.

III. USER INTERFACE AND VISUALIZATION TECHNIQUES

In this Section we describe the user interface and visualiza-
tion techniques employed to analyze the TripAdvisor data.

A. Location selection

The first level of interaction in the interface is the selection
of the location. We provide two ways to perform this selection.
The first one uses a Google maps interface to display a world
map with red circles indicating locations with data. The user
can pan and zoom into the map, and click over the red circle to
select the location. Alternatively, we have a pull-down menu
that lists all available locations. This last selection is viable
since the number of locations is rather small and can be
scrolled quickly. For the purposes of the current dataset, these
selection alternatives were adequate. We deferred to implement
a textual search for locations for larger datasets.

B. Display of Ratings Associated with Aspects

The dataset comprises 67 different locations, with a varying
number of reviews for 9 different aspects. Each review has a
sentiment score from 0 to 5. We use a normalized stacked chart
to display the information of each different aspect. The area of
each of the 5 bars in this chart is normalized by the percentage
of reviews in each sentiment class over the total number of
reviews. We display each chart with a divergent color scale of
5 different values, ranging from red (most negative), passing

Fig. 2. Location selection. The user can select locations by clicking over red
circles in a map, or by scrolling through the list of locations.

through yellow (neutral), to blue (most positive). We display
horizontally the charts for the different aspects of a given hotel.
Figure 3 illustrates the normalized stacked bar charts we obtain
using four different aspects (columns) and 17 hotels (row).

C. Display and Sorting of Multiple Rankings

One important aspect of the analysis of hotel reviews is the
ability to compare hotels based in the results of a given aspect.
For example, customers often explore hotels based on price.
Therefore, our interface must provide a mechanism to allow
the user to sort hotels based on a given aspect. We support
this sorting for a single aspect or multiple aspects (selected
in a checkbox over each aspect). The ordering using multiple
aspects computes the average results of the selected aspects.
Currently, we do not support weighted averages, which would
allow giving more weight to a given aspect, but such a change
could be trivially incorporated in our code. The result is
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Fig. 3. Display of different aspects using normalized stacked bar charts.

a ranking of hotels based on the chosen criteria. Figure 4
illustrates the top 10 hotels in Miami-Florida sorted by price,
from the most to the least expensive.

The sorting of hotels has an impact on the other aspects
which is useful in the comparative analysis. For example, the
order of a hotel in the ranking by price is not necessarily the
same order in the location aspect. In fact, each aspect has its
own individual ranking. The problem of displaying multiple
rankings is well studied in the visualization community [12]–
[14], but there are still challenges on how to display rankings
for more intricate data. In our visualization, we display along-
side the charts for each aspect, a number that corresponds
the ordering of the hotel in the individual aspect ranking.
We return to Figure 4 to illustrate the multiple rankings for
5 different aspects. For example, consider the first row of
charts in each of the different aspects. They all correspond
to the most expensive hotel in Miami, costing $724 dollars.
Following the individual rankings alongside each aspect, we
observe that this hotel is also the first in the ranking for the
aspects room, cleanliness, and overall, but 17th in location and
7th in value. This multiple ranking view offers an intuitive way
for the user to compare the results of each hotel, and consider
compromises while choosing a hotel. Looking at the figure,
we observe that the 9th most expensive hotel is much cheaper
($302 dollars) than the most expensive hotel, while being
second in the ranking for cleanliness, location, and overall
aspects, and 6th in room and value aspects.

D. Selection using the ScatterPlot Matrix

The comparison of multiple rankings in some situations
might display more information that the user needs to make
the analysis. This is specially important when the location has
a large number of hotels. For example, if the user is concerned
with the location and overall aspects, it would be interesting
if the analysis could be constrained by hotels that have, for
example, the top scores in both of these aspects. To support
this additional selection, and make it general to consider
multiple aspects, we display the data using a scatterplot matrix,
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40 6 40 39 39 32 9 41129 hotel0 318

23 31 27 19 27 32 21 2454 miami marriott dadeland 224

41 37 39 43 32 37 35 3974 fortune house hotel 169

28 11 32 34 31 19 7 2774 hotel3 274

36 43 33 36 29 35 3828 quality inn miami airport hotel 119

43 7 43 41 41 29 10 4396 hotel5 172

33 44 31 31 27 15 4 3537 hotel6 178

38 40 38 35 40 34 8 36315 hotel7 303

32 41 35 30 34 27 5 33252 hotel8 344

20 14 12 18 19 4 8 1281 homewood suites miami-airport / blue lagoon 181

27 36 24 22 26 11 23 23151 la quinta inn & suites miami airport east 123

5 13 2 6 6 1 5 3159 hyatt house miami airport 180

44 39 45 48 34 44 41 47109 river park hotel & suites downtown/convention center 142

9 25 10 12 15 20 6 8116 jw marriott miami 349

7 22 3 5 5 2 9 480 marriott's villas at doral 290

6 8 8 1 10 3 1 5404 hampton inn & suites - miami airport / blue lagoon 169

12 38 9 21 18 13 2 1858 hotel16 218

3 16 4 4 8 15 7 6339 mandarin oriental, miami 464

2 2 6 3 2 6 4 2273 sonesta bayfront hotel coconut grove 302

48 46 47 47 48 45 14 46107 hotel19 194

49 45 49 49 36 49 42 4959 airways inn & suites 93

35 27 34 37 38 28 6 3252 hotel21 114

11 23 13 10 12 5 46 974 springhill suites miami airport south 163

50 49 50 50 51 47 13 5031 hotel23 87

42 32 42 42 43 40 12 4294 hotel24 178

45 51 46 44 35 46 36 4449 hotel roma golden glades resort 104

1 17 1 2 1 7 2 1192 four seasons hotel miami 724

4 15 5 7 3 13 14 7198 conrad miami 299

37 42 37 38 31 36 37 37118 howard johnson plaza hotel miami airport 117

18 21 25 20 17 16 31 2196 miami airport marriott 214

13 34 7 27 28 20 1 2297 hotel30 630

26 1 26 25 24 23 12 26281 holiday inn port of miami downtown 187

21 4 14 23 4 24 18 15105 the grove isle hotel & spa 302

51 50 51 51 50 48 15 5163 hotel33 153

34 24 36 33 28 33 39 34158 red roof inn miami airport 114

47 48 44 45 33 45 44 48100 days inn miami international airport 100

30 35 30 17 20 30 16 31391 hyatt regency miami 204

8 5 11 14 7 17 30 10381 hotel intercontinental miami 314

10 12 15 15 11 12 10 13303 miami marriott biscayne bay 264

25 18 22 28 13 26 33 25172 doubletree by hilton grand hotel biscayne bay 243
31 19 29 32 22 25 3 30397 hotel40 246

46 47 48 46 47 43 11 4539 hotel41 131

15 9 18 16 18 14 1742 regency hotel miami 147

24 33 20 24 21 19 22 19255 embassy suites miami airport 206

29 26 28 26 23 29 24 28265 hilton miami airport 196

19 10 16 11 9 9 11270 sheraton miami airport hotel 189

16 28 19 8 16 10 11 14367 sofitel miami 154
14 30 17 9 14 8 26 1684 holiday inn express miami airport doral area 160

39 3 41 40 30 42 38 40168 miami international airport hotel 170

17 20 21 13 25 21 3 20101 courtyard by marriott miami downtown 220

22 29 23 29 22 25 17 29120 crowne plaza miami airport 162
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Location

Price

Scatterplot Matrix

N Reviews Hotel (51) Price ($)

1 2 3 4 5

40 6 40 39 39 32 9 41129 hotel0 318

23 31 27 19 27 32 21 2454 miami marriott dadeland 224

41 37 39 43 32 37 35 3974 fortune house hotel 169

28 11 32 34 31 19 7 2774 hotel3 274

36 43 33 36 29 35 3828 quality inn miami airport hotel 119

43 7 43 41 41 29 10 4396 hotel5 172

33 44 31 31 27 15 4 3537 hotel6 178

38 40 38 35 40 34 8 36315 hotel7 303

32 41 35 30 34 27 5 33252 hotel8 344

20 14 12 18 19 4 8 1281 homewood suites miami-airport / blue lagoon 181

27 36 24 22 26 11 23 23151 la quinta inn & suites miami airport east 123

5 13 2 6 6 1 5 3159 hyatt house miami airport 180

44 39 45 48 34 44 41 47109 river park hotel & suites downtown/convention center 142

9 25 10 12 15 20 6 8116 jw marriott miami 349

7 22 3 5 5 2 9 480 marriott's villas at doral 290

6 8 8 1 10 3 1 5404 hampton inn & suites - miami airport / blue lagoon 169

12 38 9 21 18 13 2 1858 hotel16 218

3 16 4 4 8 15 7 6339 mandarin oriental, miami 464

2 2 6 3 2 6 4 2273 sonesta bayfront hotel coconut grove 302

48 46 47 47 48 45 14 46107 hotel19 194

49 45 49 49 36 49 42 4959 airways inn & suites 93

35 27 34 37 38 28 6 3252 hotel21 114

11 23 13 10 12 5 46 974 springhill suites miami airport south 163

50 49 50 50 51 47 13 5031 hotel23 87

42 32 42 42 43 40 12 4294 hotel24 178

45 51 46 44 35 46 36 4449 hotel roma golden glades resort 104

1 17 1 2 1 7 2 1192 four seasons hotel miami 724

4 15 5 7 3 13 14 7198 conrad miami 299

37 42 37 38 31 36 37 37118 howard johnson plaza hotel miami airport 117

18 21 25 20 17 16 31 2196 miami airport marriott 214

13 34 7 27 28 20 1 2297 hotel30 630

26 1 26 25 24 23 12 26281 holiday inn port of miami downtown 187

21 4 14 23 4 24 18 15105 the grove isle hotel & spa 302

51 50 51 51 50 48 15 5163 hotel33 153

34 24 36 33 28 33 39 34158 red roof inn miami airport 114

47 48 44 45 33 45 44 48100 days inn miami international airport 100

30 35 30 17 20 30 16 31391 hyatt regency miami 204

8 5 11 14 7 17 30 10381 hotel intercontinental miami 314

10 12 15 15 11 12 10 13303 miami marriott biscayne bay 264

25 18 22 28 13 26 33 25172 doubletree by hilton grand hotel biscayne bay 243
31 19 29 32 22 25 3 30397 hotel40 246

46 47 48 46 47 43 11 4539 hotel41 131

15 9 18 16 18 14 1742 regency hotel miami 147

24 33 20 24 21 19 22 19255 embassy suites miami airport 206

29 26 28 26 23 29 24 28265 hilton miami airport 196

19 10 16 11 9 9 11270 sheraton miami airport hotel 189

16 28 19 8 16 10 11 14367 sofitel miami 154
14 30 17 9 14 8 26 1684 holiday inn express miami airport doral area 160

39 3 41 40 30 42 38 40168 miami international airport hotel 170

17 20 21 13 25 21 3 20101 courtyard by marriott miami downtown 220

22 29 23 29 22 25 17 29120 crowne plaza miami airport 162
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Overall

Scatterplot Matrix

N Reviews Hotel (51) Price ($)

1 2 3 4 5

40 6 40 39 39 32 9 41129 hotel0 318

23 31 27 19 27 32 21 2454 miami marriott dadeland 224

41 37 39 43 32 37 35 3974 fortune house hotel 169

28 11 32 34 31 19 7 2774 hotel3 274

36 43 33 36 29 35 3828 quality inn miami airport hotel 119

43 7 43 41 41 29 10 4396 hotel5 172

33 44 31 31 27 15 4 3537 hotel6 178

38 40 38 35 40 34 8 36315 hotel7 303

32 41 35 30 34 27 5 33252 hotel8 344

20 14 12 18 19 4 8 1281 homewood suites miami-airport / blue lagoon 181

27 36 24 22 26 11 23 23151 la quinta inn & suites miami airport east 123

5 13 2 6 6 1 5 3159 hyatt house miami airport 180

44 39 45 48 34 44 41 47109 river park hotel & suites downtown/convention center 142

9 25 10 12 15 20 6 8116 jw marriott miami 349

7 22 3 5 5 2 9 480 marriott's villas at doral 290

6 8 8 1 10 3 1 5404 hampton inn & suites - miami airport / blue lagoon 169

12 38 9 21 18 13 2 1858 hotel16 218

3 16 4 4 8 15 7 6339 mandarin oriental, miami 464

2 2 6 3 2 6 4 2273 sonesta bayfront hotel coconut grove 302

48 46 47 47 48 45 14 46107 hotel19 194

49 45 49 49 36 49 42 4959 airways inn & suites 93

35 27 34 37 38 28 6 3252 hotel21 114

11 23 13 10 12 5 46 974 springhill suites miami airport south 163

50 49 50 50 51 47 13 5031 hotel23 87

42 32 42 42 43 40 12 4294 hotel24 178

45 51 46 44 35 46 36 4449 hotel roma golden glades resort 104

1 17 1 2 1 7 2 1192 four seasons hotel miami 724

4 15 5 7 3 13 14 7198 conrad miami 299

37 42 37 38 31 36 37 37118 howard johnson plaza hotel miami airport 117

18 21 25 20 17 16 31 2196 miami airport marriott 214

13 34 7 27 28 20 1 2297 hotel30 630

26 1 26 25 24 23 12 26281 holiday inn port of miami downtown 187

21 4 14 23 4 24 18 15105 the grove isle hotel & spa 302

51 50 51 51 50 48 15 5163 hotel33 153

34 24 36 33 28 33 39 34158 red roof inn miami airport 114

47 48 44 45 33 45 44 48100 days inn miami international airport 100

30 35 30 17 20 30 16 31391 hyatt regency miami 204

8 5 11 14 7 17 30 10381 hotel intercontinental miami 314

10 12 15 15 11 12 10 13303 miami marriott biscayne bay 264

25 18 22 28 13 26 33 25172 doubletree by hilton grand hotel biscayne bay 243
31 19 29 32 22 25 3 30397 hotel40 246

46 47 48 46 47 43 11 4539 hotel41 131

15 9 18 16 18 14 1742 regency hotel miami 147

24 33 20 24 21 19 22 19255 embassy suites miami airport 206

29 26 28 26 23 29 24 28265 hilton miami airport 196

19 10 16 11 9 9 11270 sheraton miami airport hotel 189

16 28 19 8 16 10 11 14367 sofitel miami 154
14 30 17 9 14 8 26 1684 holiday inn express miami airport doral area 160

39 3 41 40 30 42 38 40168 miami international airport hotel 170

17 20 21 13 25 21 3 20101 courtyard by marriott miami downtown 220

22 29 23 29 22 25 17 29120 crowne plaza miami airport 162

Cl
ea

nli
ne

ss

Lo
ca

tio
n

Ro
om

s

Se
rvi

ce

Sle
ep

 Q
ua

lity

Va
lue

Ch
ec

k i
n /

 fro
nt 

de
sk

Bu
sin

es
s s

erv
ice

Ov
era

ll

Aspect x Hotel http://localhost:8000/matrix1.html

2 of 4 8/19/17, 11:47 AM

Room

Scatterplot Matrix

N Reviews Hotel (51) Price ($)

1 2 3 4 5

40 6 40 39 39 32 9 41129 hotel0 318

23 31 27 19 27 32 21 2454 miami marriott dadeland 224

41 37 39 43 32 37 35 3974 fortune house hotel 169

28 11 32 34 31 19 7 2774 hotel3 274

36 43 33 36 29 35 3828 quality inn miami airport hotel 119

43 7 43 41 41 29 10 4396 hotel5 172

33 44 31 31 27 15 4 3537 hotel6 178

38 40 38 35 40 34 8 36315 hotel7 303

32 41 35 30 34 27 5 33252 hotel8 344

20 14 12 18 19 4 8 1281 homewood suites miami-airport / blue lagoon 181

27 36 24 22 26 11 23 23151 la quinta inn & suites miami airport east 123

5 13 2 6 6 1 5 3159 hyatt house miami airport 180

44 39 45 48 34 44 41 47109 river park hotel & suites downtown/convention center 142

9 25 10 12 15 20 6 8116 jw marriott miami 349

7 22 3 5 5 2 9 480 marriott's villas at doral 290

6 8 8 1 10 3 1 5404 hampton inn & suites - miami airport / blue lagoon 169

12 38 9 21 18 13 2 1858 hotel16 218

3 16 4 4 8 15 7 6339 mandarin oriental, miami 464

2 2 6 3 2 6 4 2273 sonesta bayfront hotel coconut grove 302

48 46 47 47 48 45 14 46107 hotel19 194

49 45 49 49 36 49 42 4959 airways inn & suites 93

35 27 34 37 38 28 6 3252 hotel21 114

11 23 13 10 12 5 46 974 springhill suites miami airport south 163

50 49 50 50 51 47 13 5031 hotel23 87

42 32 42 42 43 40 12 4294 hotel24 178

45 51 46 44 35 46 36 4449 hotel roma golden glades resort 104

1 17 1 2 1 7 2 1192 four seasons hotel miami 724

4 15 5 7 3 13 14 7198 conrad miami 299

37 42 37 38 31 36 37 37118 howard johnson plaza hotel miami airport 117

18 21 25 20 17 16 31 2196 miami airport marriott 214

13 34 7 27 28 20 1 2297 hotel30 630

26 1 26 25 24 23 12 26281 holiday inn port of miami downtown 187

21 4 14 23 4 24 18 15105 the grove isle hotel & spa 302

51 50 51 51 50 48 15 5163 hotel33 153

34 24 36 33 28 33 39 34158 red roof inn miami airport 114

47 48 44 45 33 45 44 48100 days inn miami international airport 100

30 35 30 17 20 30 16 31391 hyatt regency miami 204

8 5 11 14 7 17 30 10381 hotel intercontinental miami 314

10 12 15 15 11 12 10 13303 miami marriott biscayne bay 264

25 18 22 28 13 26 33 25172 doubletree by hilton grand hotel biscayne bay 243
31 19 29 32 22 25 3 30397 hotel40 246

46 47 48 46 47 43 11 4539 hotel41 131

15 9 18 16 18 14 1742 regency hotel miami 147

24 33 20 24 21 19 22 19255 embassy suites miami airport 206

29 26 28 26 23 29 24 28265 hilton miami airport 196

19 10 16 11 9 9 11270 sheraton miami airport hotel 189

16 28 19 8 16 10 11 14367 sofitel miami 154
14 30 17 9 14 8 26 1684 holiday inn express miami airport doral area 160

39 3 41 40 30 42 38 40168 miami international airport hotel 170

17 20 21 13 25 21 3 20101 courtyard by marriott miami downtown 220

22 29 23 29 22 25 17 29120 crowne plaza miami airport 162
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Value

Fig. 4. Multiple rankings and sorting. In this example we show the top 10
hotels in Miami-Florida sorted by price. The individual ranking in each aspect
is shown to the right of the chart. Observe that the most expensive hotel is
also the first in the ranking for the aspects overall, room, and cleanliness, but
it is the 7th in the aspect value and 17th in the aspect location.
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Fig. 5. Two entries in the scatterplot matrix (overall × location and overall
× cleanliness). Observe how the overall aspect has a linearly correspondence
with the cleanliness aspect.

a construction often used in the visualization community to
create pairwise scatterplots of multi-dimensional data.

We display the scatterplot matrix for all aspects of our data,
or for a subset of aspects based on user selection. Each entry
in this matrix displays a scatterplot for a pair of aspects. The
values associated with each aspect correspond to the average
of each aspect. The user can directly interact in each cell of the
scatterplot matrix by defining a rectangular region of interest.
The hotels contained within the selection area are updated in
the multiple-ranking visualization.

Figure 5 displays two entries in the scatterplot matrix.
While the relation of the overall and location aspects is more
distributed, there is a cleat linear correlation between the
overall and cleanliness aspects.

IV. RESULTS

We developed a web-based prototype using D3 [?] to
validate the concepts proposed in this work. Some examples
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List of all hotels in Amsterdam (141)

Resulting 20 hotels after selection
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(d)

cleanliness location rooms service price

Fig. 6. Selection of hotels in Amsterdam. The list comprises 141 hotels, and can be too long for a user to process (a). One alternative to reduce this list
is to focus on specific aspects of interest, such as overall and location. The user selects these aspects and inspect the scatterplot matrix (b). By selecting a
rectangular region in the scatterplot (c), the user constrains the list to hotels within the selected region (in this case, the hotels with the highest scores in
both aspects). The resulting list has 20 hotels (d), and a new ranking is created using the selected hotels. We observe that the list of hotels has a great price
variability while having similar evaluations in the aspects shown, which allows the user to consider several compromises while choosing a hotel.

on how our tool can be useful were shown in the previous
section while explaining the interface.

Figure 6 illustrates one possibility of using the system. In
this example, we are inspecting for hotel reviews in the city
of Amsterdam. The total hotels in this list is 141, which
becomes long to establish comparisons among the different
aspects and hotels. One way to reduce this list is to apply
the selection offered by the interaction with the scatterplot
matrix. We configure the creation of the scatterplot matrix in
such a way that the user can select the aspects of interest.
In this example, we select the location and overall aspects,
and inspect the resulting scatterplot. The selection is defined
over the scatterplot using a rectangular region, in this case
corresponding to the upper-right corner of the scatterplot
(hotels with higher scores in the selected aspects). The result
of this selection is a list of 20 hotels. It is interesting to observe
that some hotels have very different prices but similar stacked
bar charts, which means that the user could find a similar
service at a lower cost. We believe this process is useful in
refining the search to the hotels that satisfy the interests of
users.

We include a video in the accompanying material to illus-
trate the system in action. Other aspects of the interface can
be better inspected in the video, such as the many possible
orderings using the different aspects, and selection using the
scatterplot matrix. We plan to make the prototype publicly
available soon in the internet.

V. CONCLUSION AND FUTURE WORK

In this paper, we presented a tool that includes several visu-
alization methods to compare, analyze, and select hotels using
the TripAdvisor data as test case. Our goal was to demonstrate
how the user interface composed of the visualization using
different ranking strategies and selection using the scatterplot
matrix of aspects allow comparing hotels.

We plan to continue expanding this work in many different
ways. First, we want to conduct an evaluation study with
users of different backgrounds to gather feedback on the
prototype. It would be very interesting if we could perform
this study with an even larger dataset, which would stress test
some of the visualizations and selections we implemented.
Also, in the current version, we do not show the text of
the individual reviews. We want to display reviews when the
user selects a specific hotel, but we also consider displaying
reviews for multiple hotels. There are many challenges on how
to accomplish this, and therefore we deferred this possibility
for future work. Another desired feature in our system is to
incorporate the time-varying aspect of reviews. This property
has a great impact in all the visualizations we considered,
since reviews change over time, and therefore all data being
displayed is subject to changes throughout time.
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