97094664 A1 I 00O 000 0 00 A

=
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
30 July 2009 (30.07.2009)

lﬂfb A0 O

(10) International Publication Number

WO 2009/094664 Al

(51) International Patent Classification:
GOGF 9/46 (2006.01)

(21) International Application Number:
PCT/US2009/032061
(22) International Filing Date: 26 January 2009 (26.01.2009)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

61/023,760 25 January 2008 (25.01.2008) US
12/051,798 19 March 2008 (19.03.2008) US
(71) Applicant (for all designated States except US):

GOOGLE INC. [US/US]; 1600 Amphitheatre Park-
way, Building 41, Mountain View, CA 94043 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): REIS, George
[US/US]; Clo Google Inc., 1600 Amphitheatre Park-
way, Building 41, Mountain View, CA 94043 (US).
BLAIR-GOLDENSOHN, Sasha [US/US]; C/o Google
Inc., 1600 Amphitheatre Parkway, Building 41, Mountain
View, CA 94043 (US). MCDONALD, Ryan, T. [CA/US];

(74)

(81)

(34)

C/o Google Inc., 1600 Amphitheatre Parkway, Building
41, Mountain View, CA 94043 (US).

Agent: HOFFMAN, Brian, M.; Fenwick & West LLP,
Silicon Valley Center, 801 California Street, Mountain
View, CA 94041 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ,

[Continued on next page]

(54) Title: ASPECT-BASED SENTIMENT SUMMARIZATION

SENTIMENT
DISPLAY
ENGINE

116

SENTIMENT
SUMMARIZER
ENGINE
110

FIG. 1

SOURCE

REVIEWS

CORPUS
118

ASPECTS
DATABASE
120

SENTIMENT
SUMMARY
STORAGE

122

112
DATA REPOSITORY

100

(57) Abstract: Reviews express sentiment about one or more entities. Phrases in the reviews that express sentiment about a par-
& ticular aspect are identified. Reviewable aspects of the entity are also identified. The reviewable aspects include static aspects that
& are specific to particular types of entities and dynamic aspects that are extracted from the reviews of a specific entity instance. The
sentiment phrases are associated with the reviewable aspects to which the phrases pertain. The sentiment expressed by the phrases
associated with each aspect is summarized, thereby producing a summary of sentiment associated with each reviewable aspect of
the entity. The summarized sentiment and associated phrases can be stored and displayed to a user as a summary description of the

entity.



WO 2009/094664 A1 |00 0T R0 00000 0

CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).

Published:
—  with international search report
—  with amended claims and statement



WO 2009/094664 PCT/US2009/032061

ASPECT-BASED SENTIMENT SUMMARIZATION

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001]  This application claims the benefit of U.S. Provisional Application No.
61/023,760, filed January 25, 2008, which is incorporated herein by reference. This
application is related to U.S. Application No. 11/844,222, filed August 23, 2007, and U.S.
Application No. 12/020,483, filed January 25, 2008, both of which are incorporated herein by

reference.

BACKGROUND OF THE INVENTION
1. FIELD OF THE INVENTION

[0002] This invention pertains in general to natural language processing and in particular
to summarizing sentiment about aspects of an entity expressed in reviews and other

documents.

2. DESCRIPTION OF THE RELATED ART

[0003] Online user reviews are increasingly becoming the de-facto standard for
measuring the quality of entities such as electronics, restaurants, and hotels. The sheer
volume of online reviews makes it difficult for a human to process and extract all meaningful
information in order to make an educated decision. While in some cases an average ““star
rating” for the entity may give a coarse-grained perspective on the opinions about the entity,
this average rating may be insufficient information on which to make a decision.

[0004] For instance, a given user shopping for a digital music player may be particularly
concerned with battery life and sound quality, and less focused on the device’s weight or the
variety of colors in which it is manufactured. However, as different authors tend to structure
their reviews in different ways, it is difficult to identify the prevailing opinions on the specific
aspects in which the user is interested, without exhaustively reading the reviews. Similarly, a
user seeking opinions on hotel rooms might find an online review site that summarizes the
hotel’s reviews as three out of five stars. However, the user would not know how the hotel

rated on individual aspects, such as service and location, without reading the reviews.

BRIEF SUMMARY OF THE INVENTION

[0005] The above and other problems are addressed by a method, computer-readable
storage medium, and computer-implemented system for summarizing sentiment expressed by

reviews of an entity. An embodiment of the method comprises identifying sentiment phrases
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in the reviews expressing sentiment about the entity and identifying reviewable aspects of the
entity. The method further comprises associating the sentiment phrases with the reviewable
aspects of the entity to which the sentiment phrases pertain and summarizing the sentiment
expressed by the sentiment phrases associated with the reviewable aspects of the entity. The
method stores the summarized sentiment in a data repository.

[0006] Embodiments of the computer-readable storage medium and computer-
implemented system comprise a sentiment classification module configured to identify
sentiment phrases in the reviews expressing sentiment about the entity and an aspect module
configured to identify reviewable aspects of the entity. Embodiments further comprise an
association module configured to associate the sentiment phrases with the reviewable aspects
of the entity to which the sentiment phrases pertain and a summary module configured to
summarize the sentiment expressed by the sentiment phrases associated with the reviewable

aspects of the entity and to store the summarized sentiment in a data repository.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] FIG. 1is a high-level block diagram of a computing environment according to one
embodiment.
[0008] FIG. 2 is a high-level block diagram illustrating a functional view of a typical
computer for use as the sentiment summarizer, data repository, and/or sentiment display
engine illustrated in the environment of FIG. 1 according to one embodiment.
[0009] FIG. 3 is a high-level block diagram illustrating modules within the sentiment
summarizer according to one embodiment.
[0010] FIG. 4 is a high-level block diagram illustrating modules within the sentiment
display engine according to one embodiment.
[0011] FIG. 5 is a flowchart illustrating steps performed by the sentiment summarizer to
summarize sentiment for aspects of an entity according to one embodiment.
[0012] FIG. 6is a flowchart illustrating steps performed by the sentiment display engine
to provide sentiment summaries according to one embodiment.
[0013] FIG. 7 is a screenshot illustrating a display of the selected aspects and sentiment
phrases according to one embodiment.
[0014] FIG. 8 is a partial screenshot illustrating a display of selected aspects and
sentiment phrases according to one embodiment.
[0015]  The figures depict an embodiment of the present invention for purposes of

illustration only. One skilled in the art will readily recognize from the following description
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that alternative embodiments of the structures and methods illustrated herein may be

employed without departing from the principles of the invention described herein.

DETAILED DESCRIPTION

L. OVERVIEW

[0016] FIG. 1 is a high-level block diagram of a computing environment 100 according to
one embodiment. FIG. 1 illustrates a sentiment summarizing engine (the “sentiment
summarizer”’) 110 and a data repository 112 connected to a network 114. A sentiment
display engine 116 is also connected to the network 114. Although FIG. 1 illustrates only a
single sentiment summarizer 110, embodiments can have multiple summarizers. Likewise,
there can be multiple data repositories and sentiment display engines on the network 114.
Only one of each entity is illustrated in order to simplify and clarify the present description.
There can be other systems on the network 114 as well. In some embodiments, the functions
of the sentiment summarizer 110, sentiment display engine 116, and data repository are
combined or rearranged in a different manner than is described here.

[0017] The sentiment summarizer 110 provides summaries of sentiment about aspects of
entities. An entity is a reviewable object or service. An aspect is a property of the entity that
can be evaluated by a user. For example, if the entity is a restaurant the sentiment
summarizer 110 can provide summaries of sentiment regarding aspects including the
restaurant’s food and service. The summary for an aspect can include a rating, ¢.g. three out
of five stars or a letter grade, that concisely summarizes the sentiment. In one embodiment,
the summaries are based on source reviews gathered from web sites on the Internet and other
locations.

[0018]  The aspects that are summarized vary for different entities and can be statically
and dynamically determined. Static aspects are predefined aspects specific to particular types
of entities. For example, the static aspects for a hotel can include location and service.
Dynamic aspects, in contrast, are aspects that the sentiment summarizer 110 extracts from the
source reviews during the summarization process. For example, the dynamic aspects for a
pizzeria can include “pizza,” “wine,” and “salad.”

[0019] The data repository 112 stores documents and other data used by the sentiment
summarizer 110 to summarize aspects of entities and by the sentiment display engine 116 to
provide summaries. In one embodiment, the data repository 112 stores a source reviews

corpus 118 containing reviews expressing sentiment about various entities. The reviews are
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typically textual and unstructured in the sense that the reviews do not necessarily provide
numeric or other concrete ratings for different aspects of the entities under review.

[0020] The source reviews in the corpus 118 include user-provided and/or professional
reviews gathered from web sites on the Internet. In one embodiment, each review is
associated with a single entity, and this entity is determined based on the way the review is
stored by the web site and/or based on a mention within the review. Thus, the source reviews
can contain reviews of restaurants gathered from restaurant-specific web sites, reviews of
hotels from hotel- and travel-specific web sites, and reviews of consumer electronic devices
from technology-specific web sites. While this description focuses on only a few types of
entities, e.g., restaurants and hotels, the source reviews can describe a wide variety of entities
such as hair salons, schools, museums, retailers, auto shops, golf courses, etc. In some
embodiments, the source reviews corpus 118 also includes references to the network
locations from which the source reviews were originally obtained.

[0021] The data repository 112 includes an aspects database 120 that stores data
describing the aspects of the reviewed entities that are summarized by the sentiment
summarizer 110. As mentioned above, the aspects in the database 120 can include static and
dynamic aspects.

[0022] A sentiment summary storage 122 stores the sentiment summaries and related data
produced by the sentiment summarizer 110. The sentiment summaries for a given entity
include summaries of sentiment for the statically- and dynamically-determined aspects of the
entity. In addition, the summaries include sentiment phrases from the source reviews corpus
118 on which the summaries are based. For example, if the entity is a restaurant and the
aspect is “service,” the sentiment phrases can include “service was quite good” and “truly
awful service.” Depending upon the embodiment, the sentiment phrases can be stored in the
sentiment summary storage 122 or references to the phrases in the source review corpus 118
or on the network 114 can be stored.

[0023] The sentiment display engine 116 provides the sentiment summaries stored in the
data repository 112 to users, administrators, and other interested parties. In one embodiment,
the sentiment display engine 116 is associated with a search engine that receives queries
about entities local to geographic regions. For example, the search engine can receive a
query seeking information about Japanese restaurants in New York, NY or about hotels in
San Francisco, CA. The search engine provides the query and/or related information (such as
a list of entities satisfying the query) to the sentiment display engine 116, and the sentiment
display engine provides summaries of aspects of matching entities in return. Thus, if the

query is for Japanese restaurants in New York, the sentiment display engine 116 returns
4
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summaries of aspects of Japanese restaurants in the New York area. The summaries can
include a star rating for each aspect, as well as relevant snippets of review text on which the
summaries are based.

[0024] The network 114 represents the communication pathways among the sentiment
summarizer 110, data repository 112, sentiment display engine 116 and any other systems
connected to the network. In one embodiment, the network 114 is the Internet. The network
114 can also utilize dedicated or private communications links that are not necessarily part of
the Internet. In one embodiment, the network 114 uses standard communications
technologies and/or protocols. Thus, the network 114 can include links using technologies
such as Ethernet, 802.11, integrated services digital network (ISDN), digital subscriber line
(DSL), asynchronous transfer mode (ATM), etc. Similarly, the networking protocols used on
the network 114 can include multiprotocol label switching (MPLS), the transmission control
protocol/Internet protocol (TCP/IP), the hypertext transport protocol (HTTP), the simple mail
transfer protocol (SMTP), the file transfer protocol (FTP), the short message service (SMS)
protocol, etc. The data exchanged over the network 114 can be represented using
technologies and/or formats including the HTML, the extensible markup language (XML),
the Extensible Hypertext markup Language (XHTML), the compact HTML (cHTML), etc.
In addition, all or some of links can be encrypted using conventional encryption technologies
such as the secure sockets layer (SSL), HTTP over SSL (HTTPS), and/or virtual private
networks (VPNs). Other embodiments use custom and/or dedicated data communications

technologies instead of, or in addition to, the ones described above.

IL SYSTEM ARCHITECTURE

[0025] FIG. 2 is a high-level block diagram illustrating a functional view of a typical
computer 200 for use as the sentiment summarizer 110, data repository 112, and/or sentiment
display engine 116 illustrated in the environment 100 of FIG. 1 according to one
embodiment. Illustrated are at least one processor 202 coupled to a bus 204. Also coupled to
the bus 204 are a memory 206, a storage device 208, a keyboard 210, a graphics adapter 212,
a pointing device 214, and a network adapter 216. A display 218 is coupled to the graphics
adapter 212.

[0026] The processor 202 may be any general-purpose processor such as an INTEL x86
compatible-CPU. The storage device 208 is, in one embodiment, a hard disk drive but can
also be any other device capable of storing data, such as a writeable compact disk (CD) or
DVD, or a solid-state memory device. The memory 206 may be, for example, firmware,

read-only memory (ROM), non-volatile random access memory (NVRAM), and/or RAM,
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and holds instructions and data used by the processor 202. The pointing device 214 may be a
mouse, track ball, or other type of pointing device, and is used in combination with the
keyboard 210 to input data into the computer 200. The graphics adapter 212 displays images
and other information on the display 218. The network adapter 216 couples the computer
200 to the network 114.
[0027]  Asis known in the art, the computer 200 is adapted to execute computer program
modules. As used herein, the term “module” refers to computer program logic and/or data
for providing the specified functionality. A module can be implemented in hardware,
firmware, and/or software. In one embodiment, the modules are stored on the storage device
208, loaded into the memory 206, and executed by the processor 202.
[0028] The types of computers used by the entities of FIG. 1 can vary depending upon the
embodiment and the processing power required by the entity. The sentiment summarizer 110
and sentiment display engine 116 can each include one or more distributed physical or logical
computers operating together to provide the functionalities described herein. Likewise, the
data repository 112 can be provided by a storage area network (SAN), database management
system (DBMS), or another storage system. The computers can lack some of the components
described above, such as keyboards 210, graphics adapters 212, and displays 218.
[0029] FIG. 3 is a high-level block diagram illustrating modules within the sentiment
summarizer 110 according to one embodiment. Other embodiments have different and/or
additional modules than the ones shown in FIG. 3. Moreover, other embodiments distribute
the functions among the modules in different manners.
[0030] A sentiment classification module (the “sentiment classifier””) 310 analyzes the
reviews in the source review corpus 118 to find a set of syntactically coherent phrases which
express sentiment about an entity being reviewed. A sentiment phrase can be a partial
sentence, a complete sentence, or even more than a sentence. For example, phrases extracted
from reviews of an electronic device can include “very good sound quality,” “This is my
favorite pizzeria ever!!,” and “Print quality was good even on ordinary paper.”
[0031] Each review in the corpus 118 includes a body of text. In order to extract the
syntactically coherent phrases, the sentiment classifier 310 tokenizes the text of the reviews
to produce a set of tokens. Each token is subject to part-of-speech (POS) tagging in order to
associate the proper part of speech with the token. In one embodiment, the sentiment
classifier 310 tags the tokens using a probabilistic tagger and the following notation:

Q is used to denote tokens representing punctuation or phrase-breaking markers.

P is used to denote tokens representing pronouns other than “you.”

Y is used to denote tokens representing the pronoun “you.”
6
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M is used to denote tokens representing modal verbs (e.g., “can”).
A is used to denote tokens representing adjectives.
R is used to denote tokens representing adverbs.
N is used to denote tokens representing nouns.
V is used to denote tokens representing verbs.
O is used to denote tokens representing parts-of-speech that are other than the above
listed parts-of-speech or unknown.
In some embodiments, the sentiment classifier 310 also processes the tokens comprising the
reviews using a variety of natural language processing (NLP) techniques such as stemming,
word sense disambiguation and compound recognition.
[0032] The sentiment classifier 310 uses a set of regular expression to extract sentiment
phrases from the POS-tagged tokens in the reviews. The following regular expressions are
given in standard regular expression notation. In this notation, the second set of parentheses
represents an example of the text that is extracted.
1. Adjective + Noun: “(.*?)(A+N+)()” (e.g. great pizza)
2. Adverb + Adjective + Noun: “(.*?)(R+A+N+)()” (e.g. really great pizza)
3. Model Verb + Verb + Adjective + Noun: “(.*?)(MV ?A+N+)()” (¢.g. can make a
great pizza)
4. Pronoun + Verb + Adverb (optional) + Adjective + Noun: “(.*?)(PV
R*A+N+)()” (e.g. 1love the really great pizza)
5. Punctuation + Verb + Adverb (optional) + Adjective + Noun, if preceded by
punctuation: “(*.*?Q)(V+ 7R*A+N+)()” (e.g. Love the great pizza)
6. Noun/Pronoun + Verb + Adverb (optional) + Adjective: “(.*?7)((?:
N+P)+V+R*A+)(QI|$)” (e.g. the pizza is really great)
In alternate embodiments, other methods of identifying sentiment phrases are used, such as
syntax trees or semantic grammars.
[0033] The sentiment classifier 310 generates sentiment scores representing the polarity
and magnitude of sentiment expressed by each of the extracted sentiment phrases. The
sentiment classifier 310 uses a lexicon-based classifier to perform the scoring. In one
embodiment, the lexicon-based classifier is domain-independent and uses a sentiment lexicon
derived from a lexical database, such as the WordNet electronic lexical database available
from Princeton University of Princeton, NJ. An administrator selects initial n-grams for the
sentiment lexicon by reviewing the lexical database and manually selecting and scoring seed
n-grams (typically single words) expressing high sentiment of positive or negative

magnitude. This seed set of n-grams is expanded through an automated process to include
7
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synonyms and antonyms referenced in the lexical database. An n-gram not in the seed set
receives a sentiment score based on the scores of n-grams with which it bears a relationship.
[0034] In one embodiment, the sentiment lexicon is expanded by propagating scores from
the seed set to other n-grams using a directed, edge-weighted semantic graph where
neighboring nodes are synonyms or antonyms. N-grams in the graph that are positively
adjacent to a large number of neighbors with similar sentiment get a boost in score. Thus, a
word that is not a seed word, but is a neighbor to at least one seed word, will obtain a
sentiment score similar to that of its adjacent seed words. This score propagates out to other
n-grams. In one embodiment, the administrator also supplies a set of neutral sentiment n-
grams that are used to stop the propagation of sentiment. For example, the neutral word
“condition” may be a synonym of both “quality,” a generally positive word, and “discase” (as
in “a medical condition”), a generally negative word.

[0035] The sentiment classifier 310 uses the lexicon-based classifier to score the
sentiment expressed by the sentiment phrases based on the n-grams within the phrases.
Embodiments of the lexicon-based classifier score the sentiment expressed by a sentiment
phase using techniques/factors including: the scores of n-grams in the lexicon found within
the sentiment phrase; stemming (i.c., determining the roots of an n-gram in the sentiment
phrase in order to match it with an n-gram in the lexicon); POS tagging (i.c., the POS of an n-
gram within the sentiment phrase); negation detection; the n-gram based scores of any
sentiment phrases found nearby in the document containing the sentiment phrase; and the
user-supplied document level label (e.g., ““5 stars”) for the document containing the sentiment
phrase, if any. In one embodiment, the sentiment score for each phrase is normalized to
within a pre-established range. For example, the sentiment scores can range from -1 for very
negative sentiment to +1 for very positive sentiment. In one embodiment, the sentiment
classifier 310 performs domain-specific (i.c., entity type-specific) sentiment classification
instead of, or in addition to, the domain-independent sentiment classification described
above.

[0036] An aspect module 312 identifies the aspects (also known as “features”) that are
relevant to the entity being reviewed. The aspects can include static aspects that are specific
to the type (domain) of the entity, and also dynamic aspects that are specific to the entity
itself. Static aspects tend to be coarse-grained aspects (e.g., “food” instead of “fries”) that are
common to all entities of the given type. Dynamic aspects tend to be fine-grained (e.g.,
“pizza” for a pizzeria). In one embodiment, the aspects module 312 stores the static and
dynamic aspects in the aspects database 120 in the data repository 112. Additionally, in one

embodiment the aspects are added to a search index to allow a user to search for an individual
8
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aspect. For example, if an aspect is “hamburger,” the aspect is added to the index to allow
searching for entities having the “hamburger” aspect.

[0037] A static aspects module 314 is used to identify the static aspects. In one
embodiment, the static aspects are hand-selected. Generally, an administrator or other person
identifies entity types of interest and selects aspects of interest for those entity types. The
administrator can select aspects based on characteristics including the types of reviews and
how the services provided by entities of the given type are used. The static aspects can also
be identified by automatically culling the aspects from a large set of reviews for many entities
of the same entity type , e.g. by finding the aspects mentioned most frequently in sentiment
phrases across all restaurant reviews in the source reviews corpus 118. In one embodiment,
the entity types of interest are selected from among the most queried types in queries received
by a search engine. As mentioned above, two commonly-searched entity types are
restaurants and hotels. Selected static aspects for restaurants in one embodiment include
food, décor, service, and value. Static aspects selected for hotels include rooms, location,
dining, service, and value. Other types of entities have different static aspects.

[0038] A dynamic aspects module 316 identifies the dynamic aspects for one or more
entities. Aspects are dynamic in the sense that they are identified from the text of the source
reviews of the entity. Dynamic aspects are especially useful for identifying unique aspects of
entities where either the aspect, entity type, or both are too sparse to include as static aspects.
For instance, reviewers of a given restaurant might rave about the “fish tacos,” and the
dynamic aspects module 316 will identify “fish tacos” as an aspect.

[0039] In one embodiment, dynamic aspects for an entity are determined by identifying
the set of source reviews for the entity in the corpus 118. The dynamic aspects module 316
identifies short strings which appear with a high frequency in opinion statements in the
reviews. Then, the dynamic aspects module 316 filters the strings in order to produce the set
of dynamic aspects.

[0040] To identify the short strings, an embodiment of the dynamic aspects module 316
identifies strings of one to three words (i.e., unigrams, bigrams, and trigrams) that appear in
the reviews (e.g., “fish tacos”). In one embodiment, the dynamic aspects module 316
employs the POS tagging and regular expression matching described above to identify strings
containing nouns or noun compounds which represent possible opinion statements. In
particular, the expression that identifies noun sequences following an adjective (e.g., “great
fish tacos”) is beneficially used to identify strings containing candidate dynamic aspects.
[0041] The dynamic aspects module 316 filters the identified strings to remove strings

composed of stop words and other strings that appear with a high frequency in the source
9
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reviews corpus 118. The module 316 also filters out candidates which occur with low
relative frequency within the set of input reviews. The dynamic aspects module 316 uses the
sentiment lexicon to sum the overall weight of sentiment-bearing terms that appear in the
strings containing candidate dynamic aspects, and filters out aspects which do not have
sufficient mentions alongside known sentiment-bearing words. In addition, the module 316
collapses aspects at the word stem level, and ranks the aspects by a manually-tuned weighted
sum of their frequency in the sentiment-bearing phrases described above. The higher ranked
aspects are the dynamic aspects.

[0042] A phrase-aspect association module 318 (the “association module™) associates the
syntactically coherent sentiment phrases identified by the sentiment classifier 310 with the
aspects identified by the aspect module 312. At the high-level, each aspect of an entity
represents a possible “bucket” into which sentiment phrases from reviews of the entity may
be classified. The association module 318 classifies each sentiment phrase into one or more
of the buckets. In one embodiment, a phrase that is not classified into at least one of the
static or dynamic aspects is classified within a catch-all “general comments” aspect.

[0043] The association module 318 can use classifier-based techniques to associate the
sentiment phrases with the aspects. In one embodiment, a classifier is created by identifying
a random set of phrases from a given domain (e.g., restaurant reviews) and labeling the
phrases with the corresponding aspects that were mentioned. In one embodiment, the set of
phrases contains 1500 phrases which are manually labeled with one or more of the aspects.
These labeled phrases are used to train a binary maximum entropy classifier for each aspect
that predicts whether a phrase mentions that aspect. Some embodiments use additional
techniques, such as active learning and semi-supervised learning to improve the
classifications. In addition, some embodiments merge training sets for aspects that span
multiple domains (e.g., “service” and “value” for restaurants and hotels) in order to further
improve classification. In one embodiment, the association module 318 uses the classifier-
based techniques for only the static aspects.

[0044] In addition, the association module 318 can use string matching techniques to
associate the sentiment phrases with the aspects. A phrase is associated with an aspect if the
phrase mentions that aspect. In one embodiment, the association module 318 uses natural
language processing techniques to enhance the mappings between the n-grams in the
sentiment phrases and the aspects. For example, the association module 318 can use
stemming and synonym mapping to match the n-grams with the aspects.

[0045] An aspect sentiment summary module (the “summary module’) 320 summarizes

the sentiment for aspects of an entity based on the sentiment phrases associated with the
10
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aspects. In one embodiment, the summary module 320 scores the sentiment expressed by
each individual phrase assigned to an aspect using the techniques described above with
respect to the domain-specific classifier. The summary module 320 uses the mean of the
sentiment scores for the phrases as the summary sentiment score for the aspect. The module
320 maps the summary sentiment score to a rating (e.g., n out of 5 stars) for that aspect. In
one embodiment, the scores and/or ratings are stored within the sentiment summary storage
122 in the data repository 112.

[0046] FIG. 4 is a high-level block diagram illustrating modules within the sentiment
display engine 116 according to one embodiment. Other embodiments have different and/or
additional modules than the ones shown in FIG. 4. Moreover, other embodiments distribute
the functions among the modules in different manners.

[0047] A request receipt module 410 receives a request to display sentiment associated
with aspects of an entity. As described above, the request can be received in response to a
search query issued by a user. An aspect selection module 412 selects the aspects to display
in association with the entity. Generally, an entity has more aspects than it is desirable to
display at once. Accordingly, the aspect selection module 412 selects the aspects that are
most relevant to display in view of the request. In one embodiment, the aspect selection
module 412 always selects the static aspects of an entity for display. For dynamic aspects,
the module 412 selects the aspects based on the number of sentiment phrases from unique
sources (e.g., from different user reviews of the entity). Aspects with phrases from more
sources are favored. Thus, an aspect that has sentiment phrases from lots of different
reviewers is selected ahead of an aspect that has many sentiment phrases from only a few
reviewers. The aspect selection module 412 can also select aspects based on other factors,
such as whether the aspect appears as a term within the search query.

[0048] A phrase selection module 414 selects sentiment phrases to display in association
with an aspect selected by the aspect selection module 412. In most cases there are more
phrases associated with an aspect than it is desirable to display at once. The phrase selection
module 414 selects a set of representative sentiment phrases for display. For example, if 90%
of the sentiment phrases for an aspect are positive and 10% are negative, and there is room to
display 10 phrases, the phrase selection module 414 selects nine positive phrases and one
negative phrase. In one embodiment, the phrase selection module 414 analyzes the sentiment
phrases and selects phrases that are not redundant in view of other selected phrases. Some
embodiments of the phrase selection module 414 use other criteria when selecting phrases.

For example, in some situations it is desirable to show phrases that are associated with
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multiple aspects and the phrase selection module 414 thus favors phrases that relate to more
than one aspect.

[0049] A display generation module 416 generates a display illustrating the selected
aspects and phrases for an entity. In one embodiment, the display generation function is
performed by a separate module, and the display generation module 416 within the sentiment

display engine 116 provides the selected aspects and phrases to the other module.

1. PROCESS

[0050] FIG. 5 is a flowchart illustrating steps performed by the sentiment summarizer
110 to summarize sentiment for aspects of an entity according to one embodiment. Other
embodiments perform additional and/or different steps that the ones described in the figure.
In addition, other embodiments perform the steps in different orders and/or perform multiple
steps concurrently.

[0051] The sentiment summarizer 110 identifies 510 a set of syntactically coherent
phrases in source reviews which express sentiment about an entity. The sentiment
summarizer 110 also identifies 512 reviewable aspects of the entity, including static and
dynamic aspects, and associates 514 the sentiment phrases with the aspects. The sentiment
summarizer 110 summarizes 514 the sentiment for each aspect expressed by the aspect’s
associated phrases. The summary can take the form of a score that is mapped to a rating such
as a number of stars. The sentiment summarizer 110 stores the summaries.

[0052] FIG. 6is a flowchart illustrating steps performed by the sentiment display engine
116 to provide sentiment summaries according to one embodiment. Other embodiments
perform additional and/or different steps that the ones described in the figure. In addition,
other embodiments perform the steps in different orders and/or perform multiple steps
concurrently.

[0053] The sentiment display engine 116 receives 610 a request to display a sentiment
summary for an entity. The engine 116 selects 612 the aspects to display based, for example,
on the number of unique sources that provided sentiment phrases for the aspects and/or the
terms in a search query associated with the request. In addition, the sentiment display engine
116 selects 614 a representative sample of sentiment phrases to display for the selected
aspects. The sentiment display engine 116 generates 616 a display of the selected aspects and
phrases.

[0054] FIG. 7 is a screenshot illustrating a display 700 of the selected aspects and

sentiment phrases according to one embodiment. This display can be provided as a web page

12
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provided by a web site in response to a query. Different embodiments can provide different
displays, and FIG. 7 is merely an example of one such display.

[0055] The display 700 includes a portion 712 displaying the name of the entity being
reviewed, which in this example is a restaurant named “Enoteca Pizza.” This portion also
includes related information, such as the address and phone number of the entity, and a map
showing the location of the entity. The display includes a set of hypertext links 714 that
function as radio buttons and allow a viewer to select additional information about the entity
for display. In this case, the “Reviews” link is selected.

[0056] The display 700 also includes a portion 710 including columns respectively
showing the selected aspects 716, associated ratings 718, and selected sentiment phrases 720
for the entity. A given row of this portion contains a single aspect, a rating for that aspect,
and sentiment phrases expressing sentiment about the aspect. For example, row 724 names
the aspect “wine,” contains a star rating 726 representing a summary of the sentiment for the
wine aspect, and contains a representative sample of sentiment phrases 728 describing the
wine at the restaurant. Note that the selected aspects shown in the display include static

2% ¢

aspects (e.g., “food” and “service”) and dynamic aspects (e.g., “pizza,” “wine,” and “gelato”).
In this display 700, the sentiment phrases themselves are clickable links that can be selected
to show the underlying review from which the phrases were selected.

[0057] Some embodiments of the display 700 do not explicitly show the aspects. For
example, the display 700 can show a collection of sentiment phrases culled from a variety of
aspects without explicitly showing the aspect with which each phrase is associated. Such a
display is useful in situations where it is desirable to produce a compact display of the
sentiment phrases, such as when the display is being provided to a mobile telephone with a
small display.

[0058] FIG. 8 is a partial screenshot illustrating a display 800 of selected aspects and
sentiment phrases according to one embodiment. The display 800 of FIG. § generally
corresponds to the portion 710 of FIG. 7 showing the selected aspects 716, associated ratings
718, and selected sentiment phrases 720 for an entity. Figure 8 displays aspects, ratings, and
sentiment phrases associated with a color printer. The displayed aspects include “quality,”

2% ¢

“printer,” “photo,” and “paper.”

[0059]  Figure 8 is distinctive in that the illustrated sentiment phrases are primarily
sentences, rather than partial sentence phrases. For example, one sentiment phrase 812
associated with the “quality” aspect is “Don’t expect to get good quality two-sided prints
either...” Another sentiment phrase 814 associated with the “photo” aspect is “I encounter

frequent mis-feeds and paper jams, especially with photo paper...” Some of the sentences of
13
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the illustrated sentiment phrases are truncated in order to fit in the display 800. Other
embodiments can display the full text of all or some of the sentences forming the sentiment
phrases.

[0060] The above description is included to illustrate the operation of certain
embodiments and is not meant to limit the scope of the invention. The scope of the invention
is to be limited only by the following claims. From the above discussion, many variations
will be apparent to one skilled in the relevant art that would yet be encompassed by the spirit

and scope of the invention.
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CLAIMS

1. A method of summarizing sentiment expressed by reviews of an entity,
comprising:

identifying sentiment phrases in the reviews expressing sentiment about the entity;

identifying reviewable aspects of the entity;

associating the sentiment phrases with the reviewable aspects of the entity to
which the sentiment phrases pertain;

summarizing the sentiment expressed by the sentiment phrases associated with the
reviewable aspects of the entity; and

storing the summarized sentiment in a data repository.

2. The method of claim 1, wherein identifying sentiment phrases in the reviews
expressing sentiment about the entity comprises:
identifying syntactically coherent phrases in the reviews of the entity; and
generating sentiment scores for the syntactically coherent phrases, a sentiment
score for a phrase representing a polarity and magnitude of sentiment

expressed by the phrase.

3. The method of claim 1, wherein identifying reviewable aspects of the entity
comprises:
identifying an entity type associated with the entity; and
identifying a set of reviewable aspects of the entity responsive at least in part to

the entity type.

4. The method of claim 1, wherein identifying reviewable aspects of the entity
comprises:
identifying n-grams appearing with a high-frequency in the reviews of the entity;
and
filtering the identified n-grams to produce a set of reviewable aspects for the

entity.

5. The method of claim 1, wherein associating the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain comprises:
using a classifier to classify the sentiment phrases with the reviewable aspects of

the entity to which the sentiment phrases pertain.

15
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6. The method of claim 5, wherein using the classifier comprises:
selecting a set of random phrases expressing sentiment;
labeling the phrases in the random set to identify the reviewable aspects of the
entity to which the phrases in the random set pertain;
using the labeled phrases to train the classifier to predict the reviewable aspects of

the entity to which the sentiment phrases pertain.

7. The method of claim 1, wherein associating the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain comprises:
determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and
associating the sentiment phrase with the reviewable aspect responsive to a
positive determination that the sentiment phrase mentions the reviewable

aspect of the entity.

8. The method of claim 1, wherein summarizing the sentiment expressed by the
sentiment phrases associated with the reviewable aspects of the entity comprises:
identifying the sentiment phrases associated with a reviewable aspect of the entity;
scoring the sentiment expressed by each of the sentiment phrases associated with
the reviewable aspect of the entity; and
determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentiment

phrases associated with the reviewable aspect of the entity.

9. The method of claim 8, further comprising;:

mapping the summary score to a rating for the reviewable aspect of the entity.

10. The method of claim 1, further comprising:
receiving a request to display summarized sentiment for the entity;
selecting one or more of the reviewable aspects of the entity for display;
selecting one or more of the sentiment phrases for display in association with the
selected reviewable aspects; and
generating a display of the selected reviewable aspects and the selected sentiment

phrases in response to the received request.
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11. The method of claim 10, wherein selecting one or more of the reviewable
aspects of the entity for display comprises:
selecting a reviewable aspect of the entity responsive at least in part to a number
of unique sources that provided the sentiment phrases associated with the

aspect.

12. The method of claim 10, wherein selecting one or more of the sentiment
phrases for display in association with the selected reviewable aspects comprises:
selecting a subset of sentiment phrases associated with the reviewable aspect that
express a representative sample of the sentiment expressed by a full set of

sentiment phrases associated with the reviewable aspect.

13. A computer-readable storage medium having computer-executable code
encoded therein for summarizing sentiment expressed by reviews of an entity, comprising:

a sentiment classification module configured to identify sentiment phrases in the
reviews expressing sentiment about the entity;

an aspect module configured to identify reviewable aspects of the entity;

an association module configured to associate the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain;
and

a summary module configured to summarize the sentiment expressed by the
sentiment phrases associated with the reviewable aspects of the entity and

to store the summarized sentiment in a data repository.

14. The computer-readable storage medium of claim 13, wherein identifying
reviewable aspects of the entity comprises:
identifying syntactically coherent phrases in the reviews of the entity; and
generating sentiment scores for the syntactically coherent phrases, a sentiment
score for a phrase representing a polarity and magnitude of sentiment

expressed by the phrase.

15.  The computer-readable storage medium of claim 13, wherein identifying
reviewable aspects of the entity comprises:
identifying an entity type associated with the entity; and
identifying a set of reviewable aspects of the entity responsive at least in part to

the entity type.

17
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16.  The computer-readable storage medium of claim 13, wherein identifying
reviewable aspects of the entity comprises:
identifying n-grams appearing with a high-frequency in the reviews of the entity;
and
filtering the identified n-grams to produce a set of reviewable aspects for the

entity.

17. The computer-readable storage medium of claim 13, wherein associating the
sentiment phrases with the reviewable aspects of the entity to which the sentiment phrases
pertain comprises:

using a classifier to classify the sentiment phrases with the reviewable aspects of

the entity to which the sentiment phrases pertain.

18. The computer-readable storage medium of claim 17, wherein using the
classifier comprises:
selecting a set of random phrases expressing sentiment;
labeling the phrases in the random set to identify the reviewable aspects of the
entity to which the phrases in the random set pertain;
using the labeled phrases to train the classifier to predict the reviewable aspects of

the entity to which the sentiment phrases pertain.

19. The computer-readable storage medium of claim 13, wherein associating the
sentiment phrases with the reviewable aspects of the entity to which the sentiment phrases
pertain comprises:

determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and

associating the sentiment phrase with the reviewable aspect responsive to a
positive determination that the sentiment phrase mentions the reviewable

aspect of the entity.

20. The computer-readable storage medium of claim 13, wherein summarizing the
sentiment expressed by the sentiment phrases associated with the reviewable aspects of the
entity comprises:

identifying the sentiment phrases associated with a reviewable aspect of the entity;
scoring the sentiment expressed by each of the sentiment phrases associated with

the reviewable aspect of the entity; and

18
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determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentiment

phrases associated with the reviewable aspect of the entity.

21. The computer-readable storage medium of claim 20, wherein the summary
module is further configured to map the summary score to a rating for the reviewable aspect

of the entity.

22. A computer-implemented system for summarizing sentiment expressed by
reviews of an entity, comprising:
a readable storage medium having computer-executable code encoded therein, the
code comprising:

a sentiment classification module configured to identify sentiment phrases in
the reviews expressing sentiment about the entity;

an aspect module configured to identify reviewable aspects of the entity;

an association module configured to associate the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain;
and

a summary module configured to summarize the sentiment expressed by the
phrases associated with the reviewable aspects of the entity and to

store the summarized sentiment in a data repository.

23. The system of claim 22, wherein identifying reviewable aspects of the entity
comprises:
identifying n-grams appearing with a high-frequency in the reviews of the entity;
and
filtering the identified n-grams to produce a set of reviewable aspects for the

entity.

24. The system of claim 22, wherein associating the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain comprises:
determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and
associating the sentiment phrase with the reviewable aspect responsive to a
positive determination that the sentiment phrase mentions the reviewable

aspect of the entity.
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25. The system of claim 22, wherein summarizing the sentiment expressed by the
sentiment phrases associated with the reviewable aspects of the entity comprises:
identifying the sentiment phrases associated with a reviewable aspect of the entity;
scoring the sentiment expressed by each of the sentiment phrases associated with
the reviewable aspect of the entity; and
determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentiment

phrases associated with the reviewable aspect of the entity.
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AMENDED CLAIMS
received by the International Bureau on 21 April 2009 (21.04.2009)

1. A method of summarizing sentiment expressed by reviews of an entity,
comprising;:

identifying sentiment phrases in the reviews expressing sentiment about the entity;

identifying reviewable aspects of the entity;

associating the sentiment phrases with the reviewable aspects of the entity to
which the sentiment phrases pertain, the associating comprising using a
classifier to classify the sentiment phrases with the reviewable aspects of
the entity to which the sentiment pbrases pertain;

summarizing the sentiment expressed by the sentiment phrases associated with the
reviewable aspects of the entity; and

storing the summarized sentiment in a data repository.

2. The method of claim 1, wherein identifying sentiment phrases in the reviews
expressing sentiment about the entity comprises:
identifying syntactically coherent phrases in the reviews of the entity; and
generaring sentiment scores for the syntactically coherent phrases, a sentiment
score for a phrase representing a polarity and magnitude of sentiment

expressed by the phrase.

3, The method of claim 1, wherein identifying reviewable aspects of the entty
comprises;
identifying an entity type associated with the entity; and
identifying a set of reviewable aspects of the entity responsive at least in part 1o

the entity type.

4. The method of claim 1, wherein identifying reviewable aspects of the entity
comptrises:
identifying n-grams appearing with a high-frequency in the reviews of the entity;
and
filtering the identified n-grars o produce a set of reviewable aspects for the
entity. |
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5. Canceled.

6. The method of claim}, wherein using the classifier comprises:
selecting a set of random phrases expressing sentiment;
labeling the phrases in the random set to identify the reviewable aspects of the
entity to which the phrases in the random set pertain;
using the labeled phrases to train the classifier 1o predict the reviewable aspects of

the entity to which the sentiment phrases pertain.

7. The method of claim 1, wherein associating the sentiment phrases with the
reviewable aspects of the entity 1o which the sentiment phrases pertain further comprises:
determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and
associating the sentiment phrase with the reviewable aspect responsive to a
positive determination that the sentiment phrase mentions the reviewable

aspect of the entity.

8. The method of claim 1, wherein summarizing the sentiment expressed by the
sentiment phrases associated with the reviewable aspects of the entity comprises:
identifying the sentiment phrases associated with a reviewable aspect of the entity;
scoring the sentiment expressed by each of the sentiment phrases associated with
the reviewable aspect of the entity; and
determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentitent

phrases associated with the reviewable aspect of the entity.

9. The method of claim 8, further comprising:

mapping the summary score to a rating for the reviewable aspect of the entity.

10.  The method of claim 1, further comprising:
receiving a request to display summarized sentiment for the entity;
selecting one or more of the reviewable aspects of the entity for display;
selecting one or more of the sentiment phrases for display in association with the

selected reviewable aspects; and
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generating a display of the selected reviewable aspects and the selected sentiment
phrases in response to the received request.

11.  The method of claim 10, wherein selecting one ot more of the reviewable

aspects of the entity for display comprises:
selecting a reviewable aspect of the entity responsive at least in part to a number

of unique sources that provided the sentiment phrases associated with the
aspect.

12, The method of claim 10, wherein selecting one or more of the sentiment

phrases for display in association with the selected reviewable aspects comprises:
selecting a subset of sentiment phrases associated with the reviewable aspect that

express a representative sample of the sentiment expressed by a full set of
sentiment phrases associated with the reviewable aspect.

13. A computer-readable storage medium having computer-executable code
encoded therein for summarizing sentiment expressed by reviews of an entity, comprising:
a sentiment classification module configured to identify sentiment phrases in the
reviews expressing sentiment about the entity;
an aspect module configured to identify reviewable aspects of the entity;
an association module configured to associate the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain, the
assaciating comprising using a classifier to classify the sentiment phrases
with the reviewable aspects of the entity to which the sentiment phrases
pertain; and
a swmmary module configured to summarize the sentiment expressed by the

sentjment phrases associated with the reviewable aspects of the entity and

to store the summarized sentiment in a data repository,

14, The computer-readable storage medium of claim 13, wherein identifying

reviewable aspects of the entity comprises:

identifying syntactically coherent phrases in the reviews of the entity; and
generating sentiment scores for the syntactically coherent phrases, a sentiment

score for a phrase representing a polarity and magnitude of sentiment
expressed by the phrase.
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15.  The computer-readable storage medium of claim 13, wherein identifying
reviewable aspects of the entity comprises:
identifying an entity type associated with the entity; and
identifying a set of reviewable aspects of the entity responsive at least in part to

the entity type.

16.  The computer-readable storage medium of claim 13, wherein identifying
reviewable aspects of the entity comprises:
idemtifying n-grams appearing with a high-frequency in the reviews of the entity;
and
filtering the identified n-grams to produce a set of reviewable aspects for the

entity.
17. Canceled.

18.  The computer-readable storage medium of claim 13, wherein using the
classifier comprises:
gelecting a set of random phrases expressing sentiment;
labeling the phrases in the random set to identify the reviewable aspects of the
entity to which the phrases in the random set pertain;
using the labeled phrases to train the classifier to predict the reviewable aspects of

the entity to which the sentiment phrases pertain.

19. The computer-readable siorage medium of claim 13, wherein associating the
sentiment phrases with the reviewable aspects of the entity to which the sentiment phrases
pertain further comprises:

determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and

associating the sentiment phrase with the reviewable aspect responsive to a
positive determination that the sentiment phrase mentions the reviewable

aspect of the entity.
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20.  The computer-readable storage medium of claim 13, wherein summarizing the
sentiment expressed by the sentiment phrases associated with the reviewable aspects of the
entity comprises:

identifying the sentiment phrases associated with a reviewable aspect of the entity;

scoring the sentiment expressed by each of the sentiment phrases associated with
the reviewable aspect of the entity; and

determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentiment

phrases associated with the reviewable aspect of the entity.

21.  The computer-readable storage medium of claim 20, wherein the summary
module is further configured to map the summary score to a rating for the reviewable aspect

of the entiry.

22. A computer-implemented system for summarizing sentiment expressed by
reviews of an entity, comprising:
a readable storage medium having computer-executable code encoded therein, the
code comprising:

a sentiment classification module configured to identify sentiment phrases in
the reviews expressing sentiment about the entity;

an aspect module configured to identify reviewable aspects of the entity;

an association module configured to associate the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phrases pertain,
the associating comprising using a classifier to classify the sentiment
phrases with the reviewable aspects of the entity to which the
sentiment phrases pertain; and

a summary module configured to summatize the sentiment expressed by the
phrases associated with the reviewable aspects of the entity and to

store the summarized sentiment in a data repository.

23.  The system of claim 22, wherein identifying reviewable aspects of the entity
Compriscs:
identifying n-grams appearing with a high-frequency in the reviews of the entity;
and
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filtering the identified n-grams 1o produce a set of reviewable aspects for the

entity.

24,  The system of claim 22, wherein associating the sentiment phrases with the
reviewable aspects of the entity to which the sentiment phi'ases pertain further comprises:
determining whether a sentiment phrase mentions a reviewable aspect of the
entity; and
associating the sentiment phrase with the reviewable aspect responsive 10 a
positive determination that the sentitnent phrase mentions the reviewable

aspect of the entity.

25, The system of claim 22, wherein summarizing the sentiment expressed by the
sentiment phrases associated with the reviewable aspects of the entity comprises:
identifying the sentiment phrases associated with a reviewable aspect of the entity;
scoting the sentiment expressed by each of the sentiment phrases associated with
the reviewable aspect of the entity; and
determining a summary score for the reviewable aspect of the entity responsive at
least in part to the scored sentiment expressed by each of the sentiment

phrases associated with the reviewable aspect of the entity.
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STATEMENT UNDER PCT ARTICLE 19(1)

The above amendments to the Claims are bejng submitted in accordance with the
Patent Cooperation Treaty Article 19.

The differences between the claims as filed and the claims as amended are provided
herein,

Claims 1, 6-7, 13, 18-19, 22, 24 replaced by amended claims bearing the same
numbers; claims 2-4, 8-12, 14-16, 20-21, 23, 25 unchanged; ¢laims 5 and 17 cancelled.

The above-described amendments do not go beyond the disclosure of the international
application as filed, and eniry of these amendments is respectfully requested.

Replacement sheets effecting the above-described amendments are being wansmitted
herewith.
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