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ABSTRACT
We develop an aspect-based sentiment analysis system named Re-
viewMiner. It analyzes opinions expressed about an entity in an
online review at the level of topical aspects to discover each indi-
vidual reviewer’s latent opinion on each aspect as well as his/her
relative emphasis on di�erent aspects when forming the overall
judgment of the entity. �e system personalizes the retrieved results
according to users’ input preferences over the identi�ed aspects, rec-
ommends similar items based on the detailed aspect-level opinions,
and summarizes aspect-level opinions in textual, temporal and spa-
tial dimensions. �e unique multi-modal opinion summarization
and visualization mechanisms provide users with rich perspectives
to digest information from user-generated opinionated content for
making informed decisions.
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1 INTRODUCTION
With the emergence and advancement of social media, more and
more people freely express their opinions on all kinds of entities,
such as products and services on the Internet. Such user-generated
opinionated content is useful for other users to make informed
decisions and for merchants to improve their services. However,
despite abundant studies in opinion mining research [4, 7], there
are few practical systems providing ordinary users with easy access
to opinions at a �ne-grained level of topical aspects. For example,
most existing tools or systems have focused on overall sentiment
classi�cation in user reviews [6, 9, 16], but with solely a predicted
overall rating it is still hard for a user to �gure out whether the
entity is of high quality in a speci�c aspect of his/her interest, or
why it is be�er than other comparable entities.

To achieve a deeper and more detailed understanding of user-
generated opinionated data, some recent works studied a new
text mining problem called Latent Aspect Rating Analysis (LARA)
[11, 14, 15, 17]. Given a set of reviews with only overall ratings,
LARA aims to analyze opinions at the level of topical aspects to
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discover each reviewer’s latent rating on each aspect as well as the
relative importance he/she has placed on di�erent aspects when
forming the overall judgment. Revealing the latent aspect ratings
and weights in each individual review enables a wide range of im-
portant applications. For example, the identi�ed latent ratings on
di�erent aspects immediately support aspect-based opinion sum-
marization; aspect weights are directly useful for analyzing users’
rating behaviors; and the combination of latent aspect ratings and
weights support personalized ranking of entities by using only re-
views from the reviewers who share similar aspect weights to those
preferred by an individual user.

In this work, we develop a prototype system called ReviewMiner1

based on the research in latent aspect rating analysis to grant such
analytic power to the end users of this system. ReviewMiner not
only provides basic search functions for the users to explore the
analyzed entities and reviews in the system, but also personalizes
the retrieved results according to the users’ input preferences over
the identi�ed aspects, recommends similar entities based on the
detailed aspect-level opinions, and summarizes aspect-level opin-
ions in textual, temporal and spatial dimensions. �e function of
personalization and recommendation assists users in identifying
results of interest and exploring alternative choices more e�ciently.
�e unique multi-modal opinion summarization and visualization
mechanisms provide the system users various perspectives to digest
information from user-generated opinionated content for making
more informed decisions. In addition, ReviewMiner also actively
records users’ interactive search behaviors in the system, including
their input queries, hovered and clicked results, updates of aspect
preferences, highlighted text, and votes of helpfulness on the re-
trieved review documents. �e logged information is then utilized
to analyze users’ search intent and build accurate user models for
assisting him/her in the future.

2 RELATEDWORK
Due to the blooming of research in opinion mining and sentiment
analysis [4, 7, 11, 14, 15, 17], various practical systems have been
developed to analyze user-generated opinionated content. Liu et al.
[10] built a prototype system called Opinion Observer to analyze
and compare user opinions of competing products, where opinions
are summarized by frequent text pa�erns extracted from pros/cons
sections of user reviews. Jin et al. [6] developed the OpinionMiner
system to identify opinion expressions in user reviews and classify
them into positive and negative classes. Ku et al. [9] developed an
opinion analysis system named CopeOpi, which extracts opinions
about speci�c entities from the Web, summarizes the polarity and
strength of these opinions, and tracks opinion variations over time.
In addition to analyzing overall sentiment in user-generated con-
tent, systems that focus on aspect-level sentiment have also been
built. �e OpinionFinder system identi�es subjective sentences
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and marks various aspects of the subjectivity in these sentences
[16]. �e OPINE system [12] identi�es important product features
from user reviews, their evaluation by reviewers, and their relative
quality across products.

However, all these existing systems focus on aggregated opinions
across reviewers at an overall or aspect level. None of them is
able to identify an individual reviewer’s emphasis on di�erent
aspects, i.e., aspect weight. Our work aims to analyze both the
aspect ratings and weights at the level of individual reviews [14,
15]. It enables system users to utilize such detailed opinionated
data to perform complex analytic tasks, including opinion-based
entity ranking, rated aspect summarization and comparison, and
personalized entity recommendation.

3 SYSTEM DESIGN
�ere are four major components in our ReviewMiner system: 1)
review document crawler, LARA analyzer and analyzed review
repository; 2) query parser; 3) multi-modal user interface; and 4)
interactive behavior logging system and user modeling. Figure 1
highlights the overview of the system. In the following, we will
discuss the implementation details of each component accordingly.
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Figure 1: Overview of ReviewMiner system.

3.1 Crawler, Analyzer, and Review Repository
�is component forms a pipeline to collect, analyze, and store the
online opinionated review documents into a structured database.
• Crawler: ReviewMiner keeps crawling four types of opinion-
ated review documents: 1) hotel reviews from TripAdvisor (www.
tripadvisor.com); 2) product reviews from Amazon (www.amazon.
com); 3) restaurant reviews from Yelp (www.yelp.com); and 4)
medication reviews from WebMD (www.webmd.com). In product
reviews, we focus on six subcategories including digital cameras,
TVs, video surveillance systems, mobile phones, tablets, and laptops.
Basic information about an item, e.g., name, image, overall ratings,
and short descriptions (i.e., address for hotels, feature speci�cations
for Amazon products, and usage for medications), is collected dur-
ing crawling. For each review, information about its author, review
date, title, and content is collected. Simple �ltering is performed
at the crawling stage: 1) reviews with fewer than three sentences
are discarded; 2) items with fewer than �ve reviews are discarded.

�e crawler is invoked periodically to capture the updates of user
reviews on these four di�erent review sites.
• LARA Analyzer: We implement the two-step algorithm pro-
posed in [14] to perform aspect-based sentiment analysis on the
crawled content. �e choice of this solution is mainly due to its
computational e�ciency for real-time processing and the �xed
types of entities analyzed in the system.

Speci�cally, keyword-based bootstrapping is performed for as-
pect segmentation, and latent rating regression is used for latent
aspect rating and weight prediction. When performing aspect
segmentation, we manually chose the number of aspects in each
category of entities, and selected the most representative words
as seed words for the bootstrapping-based aspect segmentation
method. Due to the low aspect coverage in individual reviews (not
all reviewers would talk about every aspect of an entity in their
reviews), it is infeasible for us to infer the latent aspect ratings
and weights of every single review document. As our solution, we
�rst aggregate reviews under each item and estimate the item-level
aspect ratings and weights in the system.

Although we only analyzed aspect opinions at the entity-level,
we can still study the detailed aspect-level opinions within each
review by applying the learned aspect rating regression model on
the identi�ed aspect segments. Such analysis helps us visualize
the detailed review content and extract opinionated sentences for
summarizing the items of interest.
• Analyzed Review Repository: In order to ensure runtime ef-
�ciency of front-end execution, the aspect segments, ratings and
weights for each item and review are precomputed and stored in a
back-end relational database. In addition, to provide �exible search
functions over all the analyzed items, keyword-based Lucene in-
dices [1] are built over the item name and description �elds for
every category of entities.

3.2 �ery Parser
Standard keyword search is supported by the inverted indices built
on the �elds of entity names and descriptions in each category.
For example, users can type a speci�c (or partial) hotel names
or locations as their query, such as “hotels in Chicago” to search
for hotels in ReviewMiner. BM25 ranking algorithm is applied to
both �elds, and we give higher weight to query terms matching in
the name �eld than that in the description �eld to emphasize the
importance of name matching in search result ranking.

However, such a simple keyword-based query scheme cannot
support users in explicitly expressing their complex information
need over the search results. For example, if a user wants to �nd
a hotel in downtown Sea�le with good service and a price lower
than $200/night, he/she has to �rst �nd all hotels in the Sea�le
area (e.g., by querying “hotels in Sea�le”), then manually �lter
out the irrelevant results by reading review content. To support
these complex search intents in our query parser module, keyword-
based aspect identi�cation is also performed to achieve semantic
interpretation of the queries.

�e basic work�ow of our query parser is as follows:

(1) Segment input free text query into phrases using the Stan-
ford NLP parser [2].

(2) Classify the phrases into aspects by the learned aspect seed
words: e.g., the phrase “around downtown area” will be
assigned to the location aspect in hotel search.
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