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Methods, systems, and apparatuses, including computer pro 
grams encoded on a computer storage medium, for cross 
referencing comments. In one aspect, a method includes, 
identifying unstructured text in a document associated with a 
first product or provider, in the unstructured text, identifying, 
by the one or more computers, a reference to a second product 
or provider different from the first product or provider, deter 
mining a relationship between the first product or provider 
and the second product or provider based on content of the 
unstructured text, and providing an indication of the relation 
ship for display on a document associated with the first prod 
uct or provider or the second product or provider. 
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CROSS-REFERENCING COMMENTS 

TECHNICAL FIELD 

0001. This document generally describes techniques for 
cross-referencing comments. 

BACKGROUND 

0002 The Internet offers consumers a rich shopping expe 
rience. A wide variety of products are available from diverse 
sellers located all over the world. Often, transactions can be 
completed with minimal effort. In addition, consumers have 
access to vast amounts of information to inform their pur 
chases. This information is often provided by manufacturers, 
retailers, and others. Consumers also have the opportunity to 
provide information in personal web pages, blogs, and com 
ments on web sites. 

SUMMARY 

0003 References to products in unstructured text, such as 
product review comments, can be identified. Relationships 
between products can be correlated and used to rank the 
relative quality and popularity of the products referenced and 
to cluster related products. Cross-referenced information 
about the products, such as relationships between products 
and the relative quality of products, are provided to help 
consumers navigate the marketplace and make informed pur 
chases. 
0004. In general, an innovative aspect of the subject natter 
described in this specification can be embodied in methods 
that include the actions of, in a document including unstruc 
tured text, identifying, by one or more computers, a reference 
to a first product or provider; in the unstructured text, identi 
fying, by the one or more computers, a reference to a second 
product or provider different from the first product or pro 
vider; determining a relationship between the first productor 
provider and the second product or provider based on content 
of the unstructured text, and providing an indication of the 
relationship for display on a document associated with the 
first product or provider or the second product or provider. 
Other embodiments of this aspect include corresponding sys 
tems, apparatus, and computer programs, configured to per 
form the actions of the methods, encoded on computer Stor 
age devices. 
0005. These and other embodiments can optionally 
include one or more of the following features. For example, 
identifying a reference to the first product or provider in the 
unstructured text. Providing an indication of the relationship 
for display comprises cross-referencing the unstructured text 
with second unstructured text in a second document. Adding 
a hyperlink to the reference to the second product or provider, 
and the hyperlink provides access to information associated 
with the second product or provider. The unstructured text 
includes a comment associated with a web page offering the 
first product for sale. Determining a relationship includes 
determining, based on the unstructured text, that the first 
product and the second product are Supplements or alterna 
tives. Deters Determining a relationship includes identifying 
a direct comparison between the first product or provider and 
the second product or provider. Ranking the first product or 
provider and the second product or provider based on the 
relationship, where providing an indication of the relation 
ship includes indicating the ranking of the first product or 
provider and the second product or provider. Providing an 
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indication of the relationship includes Suggesting purchase of 
the second product. Providing an indication of the relation 
ship includes Suggesting, on a web page associated with the 
second product, purchase of the first product. Providing an 
indication of the relationship includes providing a naviga 
tional tool based on the relationship. 
0006 Particular embodiments of the subject matter 
described in this specification can be implemented so as to 
realize one or more of the following advantages. Relation 
ships between products and providers can be determined 
from unstructured text. Information in multiple comments 
can be cross-referenced and indicated to consumes whether 
the comments occur in a single document or in multiple 
documents. 
0007. The details of one or more embodiments are set 
forth in the accompanying drawings and the description 
below. Other features, objects, and advantages will be appar 
ent from the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

0008 FIG. 1 is a block diagram illustrating a system that 
can cross-reference comments. 
0009 FIG. 2 is a diagram illustrating a document that 
includes cross-referenced information. 
0010 FIG.3 is a block diagram of components of a system 
for cross-referencing comments. 
0011 FIG. 4 is a flow diagram illustrating an example of a 
process for cross-referencing comments. 
0012 FIG. 5 is a block diagram of computing devices that 
may be used to implement the systems and methods described 
in this document. 
0013 Like reference symbols in the various drawings 
indicate like elements. 

DETAILED DESCRIPTION 

0014 Described herein are techniques that may be used to 
cross-reference information in user-generated text on web 
pages. The techniques described can be used to provide infor 
mation about products offered in an online marketplace based 
on comments Submitted by consumers. For example, infor 
mation about the popularity and quality of various products 
can be provided. To provide this information, references to 
products can be identified in comments Submitted by con 
Sumers. Comparisons between products and other relation 
ships indicated in the comments can be used to provide con 
Sumers better information to make purchasing decisions. 
0015. Some web pages allow consumers to submit free 
form comments or product reviews. In the comments, con 
Sumers may express their opinions of a product or a brand. 
These comments provide useful information about products 
that are offered for sale. In particular, references to particular 
brands and product names in consumer comments can pro 
vide valuable information to consumers. For example, com 
parisons between products can indicate which products are 
best and can make consumers aware of new purchasing 
options. 
0016. Unfortunately, consumers may have difficulty mak 
ing full use of the information in the comments. When con 
Sumers read the name of an unfamiliar product, they may not 
recognize what type of product is referenced or how the 
product is related to other products. The difficulty in recog 
nizing product references in comments can be difficult when 
product names are abbreviated or incomplete. In some cases, 
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consumers may become frustrated by the difficulty of reading 
the unstructured text of consumer-generated comments. In 
addition, comments are often scattered across many different 
web pages, which makes it difficult for consumers to locate 
comments relevant to their interests. Finally, the sheer volume 
of comments provides more information than consumers S 
have time to evaluate. 

0017. Because consumers often lack the time and ability to 
consider all the comments that relate to products of interest, 
Summarized information can be provided to consumers. A 
comment analysis system can analyze and cross-reference 
multiple comments, including comments on multiple web 
pageS. 
0018. The comment analysis system can identify refer 
ences to products in the comments, and can cross reference 
the information in the comments based on the references. The 
comment analysis system can determine relationships 
between products based on the identified references. For 
example, the comment analysis system can determine 
whether two products are substitutes or complements for each 
other. In addition, the comment analysis system can deter 
mine whether one product is of higher quality than another 
product based on relationships suggested in the comments. 
The comment analysis system can cross-reference the rela 
tionships to provide useful information to consumers that 
visit multiple web pages. 
0019. As an example, on a web page offering product A for 
sale, a comment from a consumer may mention a different 
product, such as product B. For example, the comment may 
state, “I like product B better than product A.” This comment 
may be useful to consumers that visit the web page for prod 
uct A, and may also be useful to consumers who are interested 
in product B. However, many visitors to the web page may 
overlook the comment and fail to appreciate that product B is 
a valid option. In addition, because the comment is displayed 
on a web page for product A, only consumers that navigate to 
the web page for product A will see the comment. Consumers 
that navigate to a web page associated with product B may 
never benefit from the information in the comment. 

0020. To provide better information to consumers, the 
comment analysis system can cross-reference the informa 
tion in the comment. For example, the comment analysis 
system can first identify the references to product A and 
product B in the comment. The comment analysis system can 
then determine that product A and product B are competing 
alternatives and that, at least to one consumer, product B is 
better than product A. The comment analysis system can 
cross-reference these relationships with relationships deter 
mined using references to product A and product B in other 
comments, including comments on other web pages. Finally, 
the comment analysis system can provide information about 
the relationships on a web site for product B in addition to the 
web site for product A. As a result, consumers that navigate to 
either web page benefit from the information in the comment. 
0021. The techniques described herein can be used to pro 
vide cross-referenced information in various forms. Text 
from comments can be provided on web pages associated 
with relevant products, even when the comment was not 
posted on the product initially. In addition, hyperlinks can be 
added to product references that occur in comments. The 
hyperlinks can direct consumers to additional information 
about the referenced product, for example, by directing the 
consumer to a web page where the referenced product is 
offered for sale. 
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0022. As another example, information from multiple 
comments can be correlated to provide score or rank related 
products. Sentiment analysis can be used to determine the 
relative quality of various products. In particular, compari 
Sons between products in comments can be used to determine 
how products are viewed relative to other products. 
0023. As still another example, information identifying 
related products can be provided to consumers. The comment 
analysis system can identify related products and group them 
together industers. For example, products that are substitutes 
for each other or are complements to each other can be 
grouped together. Products within a particular category and 
products that have a particular feature in common can also be 
identified. A list or other indication that products are related 
can be provided to consumers on a web page. In some 
instances, dusters of related products can be used to enhance 
navigation on a web page. For example, clusters of related 
products can populate Subcategories that providefine-grained 
navigational options for consumers. 
0024. As another example, consider a product review 
comment for an application (“app') called "e-mail wizard.” 
The comment is posted on a web page of an online market 
place and states: “I like this app much more than e-mail king.” 
The text "e-mail king can be determined to represent a 
product other than "e-mail wizard.” The reference can be 
identified as matching the name of the "e-mail king product. 
As a result, the text "e-mail king' is displayed in the comment 
with a hyperlink to the product page for the "e-mail king 
product. It can be determined, based on this comment and 
other comments, that "e-mail king and "e-mail wizard' are 
alternative products for each other. 
0025. The two products ("e-mail king and "e-mail wiz 
ard') can be indicated as alternatives on a user interface and 
can be recommended to consumers looking for an e-mail 
program. Both of the products can be included in a cluster 
with other e-mail programs. To help consumers locate prod 
ucts of this type, a control or Sub-category for e-mail clients 
can be displayed to the consumer. Using this comment and 
others like it, it can be determined that "e-mail wizard' is a 
higher quality product than "e-mail king.” An indication of 
the higher quality of the "e-mail wizard' product can be 
displayed, for example, (i) near the comment, (ii) on the 
product page for e-mail king to show consumers a higher 
quality choice, or (iii) on the "e-mail wizard' page to indicate 
that "e-mail wizard' is better than other competing products. 
0026 FIG. 1 is a diagram of a system 100 on which the 
foregoing techniques may be implemented. The diagram also 
illustrates a flow of data, shown in actions (A) to (G). Actions 
(A) to (G) may occur in the illustrated sequence, or they may 
occur in a sequence that is different than that shown. 
(0027 System 100 includes a client device 102 and a server 
system 104, which communicate over a network 106. The 
system 100 includes a database 105. The server system 104 
can store and retrieve information to/from the database 105 
about comments and web pages. The client device 102 trans 
mits and receives information over the network 106. 
0028. During action (A), the server system 104 accesses a 
document, such as a web page 108. For example, the server 
system 104 can access content of the web page 108 from a 
cache oran index stored in the database 105. In addition, or as 
an alternative, the server system 104 can retrieve content of he 
web page 108 over the network 106. 
0029. The web page 108 can be associated with a particu 
lar product or a provider of a product. In the illustrated 
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example, the web page 108 is associated with a product called 
Product A, which is an application for a mobile device. The 
web page 108 may describe the product and may offer the 
product for sale. The web page 108 can be associated with a 
provider of a product by referencing the brand or producer. 
The web page 108 may or may not be affiliated with a com 
pany that produces the product. 
0030 The web page 108 can be part of a marketplace that 
includes web pages associated with different products of a 
particular type. For example, the web page 108 may be 
included in a marketplace that includes web pages related to 
different mobile applications. Another marketplace may 
include web pages that offer music for sale, another market 
place may include web pages related to books, and so on. 
0031. During action (B), the server system 104 identifies 
unstructured text in the web page 108. For example, the server 
system 104 can identify one or more comments 110a–110d in 
the web page 108, Such as unstructured, consumer-generated 
comments. For example, the comments 110a–110d can be 
free-form text comments that have been submitted by one or 
more consumers that have visited the web page 108 or have 
submitted comments associated with the web page 108 by 
other methods. The server system 104 can identify that the 
unstructured text of the comments 110a-110d is consumer 
generated. 
0032. The comments 110a-110d can be product reviews, 
forum posts, messages to other consumers, and otherforms of 
unstructured and consumer-generated text. The comments 
110a-110d may be included in the content of the web page 
108 or may be referenced by the web page 108. The com 
ments 110a-110d can be discrete sections of text associated 
with a particular consumer, but in Some instances, the com 
ments 110a-110d may not be identifiable as separate submis 
sions. In some instances, the comments 110a-110d may be 
associated with a particular consumer or group of consumers. 
In other instances the comments 110a–110d can by anony 
OUS. 

0033. The server system 104 can identify the comments 
110a-110dbased on the position of the comments 110a-110d 
on the web page 108 or based on other known characteristics 
of the comments 110a–110d. The server system 104 can also 
identify the comments 110a–110dbased on various aspects of 
the web page 108, including, for example, its layout, meta 
data, styles, and other features. The server system 104 can 
also identify the comments 110a–110d based on the presence 
of names, consumer names, consumer account information, 
dates, and other information that occurs in the web page 108. 
0034. During action (C), the server system 104 identifies 
references 112a-112h to one or more products in the com 
ments 110a-110d. The server system 104 can identify refer 
ences 112a-112h to the product associated with the web page 
108 and references 112a-112h to other products. For 
example, the server system 104 identifies (i) references 112a, 
112c, 112?, 112g which refer to Product A, which is offered 
for sale on the web page 108, and (ii) references 112b, 112d, 
112e, 112h, which refer to other products. The references 
112a-112h can be textual references, and the references 
112a-112h may or may not be marked by metadata. 
0035) To identify references 112a-112h, the server system 
104 parses the comments 110a-110d to identify various iden 
tifiers such as product names, product codes, brand names, 
and company names. The server system 104 can identify 
occurrences of known product and provider names in the 
comments 110a–110d. For example, in a marketplace for a 
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particular type of product, the server System 104 can access or 
generate a list of identifiers that includes product names and 
provider names for the products in the marketplace. The 
server system 104 can then perform a substring or full string 
matching to identify partial or exact matches to the identifiers 
in the list. The server system 104 can also identify text in the 
comments 110a-110d that matches common misspellings of 
known identifiers. 
0036 Because references 112a-112h may be abbreviated 
or incomplete, the server system 104 can match partial refer 
ences with information in the database 105 to link references 
112a-112h to particular products or groups of products. In 
Some instances, the server system 104 may also identify ref 
erences to products in the web page 108 that do not occur in 
the comments 110a–110d. These references can provide con 
text for the statements in the comments 110a-110d and can be 
used to disambiguate references 112a-112h in the comments 
110a-110d. For example, the server system 104 can deter 
mine that the web page 108 is associated with Product A 
based on references to Product A in the URL, titles, and other 
content of the web page 108. 
0037. The server system 104 may identify references 
112a-112h based on keywords other than names. For 
example, in the comment 110a, the server system 104 can 
determine that the text “this app” is a reference 112a to the 
application 
0038 Product A based on the presence of the word “this.” 
Because the web page 108 on which the text occurs is asso 
ciated with Product A, the server system 104 can determine 
that the reference 112a of “this app” refers to Product A. In 
addition, the server system 104 can use syntax and punctua 
tion in the comments 110a–110d to identify product or pro 
vider names that may not already be known. Commonalities 
in multiple comments, including comments from multiple 
web pages, can be used to identify references to products or 
providers. 
0039 Examples of providers of a product include authors, 
publishers, vendors, and manufacturers of a product. Provid 
ers can be identified by names, brand names, and other infor 
mation in the comments 110a-110d that indicates the source 
of a product. For example, in the reference 112h, the server 
system 104 identifies a company “ABC Co. as a provider of 
a product. When a reference to a provider is identified, the 
server system 104 may also identify a particular product or a 
group of products associated with the provider. For example, 
the server system 104 may access additional information to 
determine which mobile application is being referred to in the 
reference 112h. 

0040. During action (D), the server system 104 uses the 
identified references 112a-112h to determine one or more 
relationships 114a-114e involving the products or providers 
identified in the references 112a-112h. Based on, for 
example, the text surrounding the references 112a-112h, the 
server system 104 can determine a variety of relationships 
114a-114e. For example, the server system 104 can deter 
mine relationships 114a-114e based on text that includes two 
or more references 112a-112h that occur together in a com 
ment 110a-110d. The server system 104 can also determine a 
relationship 114a-114e based on a single reference 112a 
112h and the context in which the reference 112a-112h 
occurs. Many types of relationships can be determined, 
including, for example, (i) that two products have similar 
functionality, (ii) that two products are alternatives or 
complements to each other, or (iii) that one product is 
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regarded more highly than another, The relationships 114a 
114e identified by the server system 104 can be stored in the 
database 105. 

0041. The server system 104 can determine relationships 
indicated by the unstructured text in the comments 110a 
110d, rather than accessing stored relationships between the 
products or providers. For example, the relationship(s) can be 
determined without looking up previously-identified rela 
tionships or stored relationships in the database 105 or in 
other sources. Thus relationships can be determined based on 
a particular comment 110a-110d or set of comments 110a 
110d can be relationships derived from the content of the 
unstructured text, and from the association of the comments 
110a-110d with, for example, the web page 108 in which the 
comments 110a-110d occur. 

0042. In particular, the relationships 114a-114e can 
include comparisons between products. The server system 
104 can identify comparisons by identifying keywords near 
the references 112a-112h that indicate a comparison, Such as 
“better than,” “worse than,” “instead of “faster,” “slower.” 
and so on. The comparisons identified by the server system 
104 can be direct or indirect. 

0043 Relationships 114a-114e can also be determined 
from statements that include references 112a-112h but do not 
include comparisons. For example a statement, "I like prod 
uct A, product B, and product C can suggest that the three 
products have one or more attributes in common. Additional 
context. Such as text Surrounding the Statement, may indicate 
other relationships between the referenced products. 
0044) The relationships 114a-114e identified by the server 
system 104 can include, for example, whether referenced 
products are members of a particular category. As an 
example, the server system 104 can determine from text sur 
rounding references 112a-112h, including comparisons, that 
one product is an alternative or a Substitute for another prod 
uct. Similarly, the server system 104 can determine that a 
product is a complement or a Supplement for another product. 
0045. These relationships 114a-114e may or may not be 
apparent based on product literature or other official sources. 
Comments 110a–110d from consumers can indicate practical 
features of products and actual uses of the products. For 
example, relationships 114a-114e may suggest that consum 
ers have discovered that seemingly dissimilar products can be 
used as Substitutes or as complements, even though market 
ing statements may indicate otherwise. 
0046. The examples below describe some relationships 
114a-114e that can be determined from the comments 110a 
110. 

EXAMPLE1 

Comment 110a 

0047. The comment 110a includes a direct comparison by 
stating that the consumer likes “this app much more than 
Product B. The server system 104 can determine that the web 
page 108 is associated with Product A, and thus can match the 
reference 112a to “this app' with Product A. 
0048. From the single comment 110a, multiple relation 
ships 114a, 114b can be determined. For example, the server 
system 104 can determine that the Product A and Product B 
are likely alternatives to each other (the relationship 114a) 
because the comment 110a compares the products directly. In 
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addition, the server system 104 can also determine that, at 
least to one consumer, Product A is better than Product B (the 
relationship 114b). 

EXAMPLE 2 

Comment 110b 

0049. The comment 110b includes states that the con 
Sumer “switched from Product A to Product C, which is an 
indirect comparison of the two products. Even though the 
comment 110b does not explicitly compare the two products, 
the comment 110b suggests that one product (the switched-to 
product) is better than the other. To identify indirect compari 
Sons, the server system 104 can identify a key phrase, such as 
“switched from ... to.... Based on an identified key phrase, 
the server system 104 can determine one or more relation 
ships that correspond to the key phrase. 
0050 For example, because the comment indicates that 
the consumer “switched from one product to another, the 
server system 104 can determine that the Product A and 
Product C are substitutes for each other. In addition, because 
the consumer that submitted the comment 110b chose Prod 
uct C over Product A, the server system 104 can determine 
that the consumer believes Product C is better than Product A 
(the relationship 114c). 

EXAMPLE 3 

Comment 110C 

0051. The comment 110c indicates that “Product B is 
slower than Product A. Because Product Band Product Aare 
directly compared in the comment 110c, the server system 
104 can determine that the two products are likely alternatives 
for each. 
0052. In some implementations, the server system 104 can 
determine relationships 114a-114e that indicate particular 
aspects of the products including, for example, speed, ease of 
use, value, durability, Suitability for a particular purpose, etc. 
For example, the server system 104 can determine from the 
comment 110c that Product B is slower than Product A (the 
relationship 114d). The server system 104 can also determine 
relationships 114a-114e that indicate the overall quality or 
perception of products referenced in the comments 110a 
110d. For example, based on stored parameters related to the 
key word “slower the server system 104 can determine that 
a slow product is usually inferior to a fast one. Thus the server 
system 104 can determine that the comment 110c suggests 
that Product B is inferior to Product A. 

EXAMPLE 4 

Comment 110d 

0053. The comment 110d states that a consumer uses 
“ABC Co.'s app with Product A.” This indicates that the 
product from “ABC Co. and Product A are complementary 
products (the relationship 114e). 
0054 Relationships 114a-114e can be determined even 
when a comment 110a-110d includes a single reference 
112a-112h. For example, because the web page 108 is asso 
ciated with Product A, the server system 104 can determine 
that the comments 110a-110d included in the web page 108 
are related to Product A. For example, a comment included in 
the web page 108 may state “you should try Product B 
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instead.” Even though the comment does not reference Prod 
uct A explicitly, the server system 104 can determine that 
Product B is an alternative for Product A because the web 
page 108 on which the comment is displayed is associated 
with Product A. 
0055. The server system 104 can use the context in which 
the comments 110a–110d occur to determine relationships 
114a-114e between products and providers. The context can 
include information from other comments 110a-110d and 
other content of the web page 108. For example, relationships 
114a-114e between products can be determined using a com 
bination of comments 110a–110d. A sequence of three dis 
crete comments from different consumers may include, for 
example: 

0056 Comment 1: “I like Product B. Do you?” 
0057 Comment 2: “Product A is better.” 
0058 Comment 3: “I agree, but Product C is better than 
both of them. 

The server system 104 can use information from the first 
comment to determine the relationship indicated in the sec 
ond comment. The server system 104 can also use informa 
tion from the first and second comments to determine the 
relationship indicated in the third comment. 
0059. The server system 104 can determine other types of 
relationships 114a-114e in addition to those described above. 
For example the server system 104 can determine that two 
products both have a similar feature or that one product 
requires another product to function properly. Relationships 
114a-114e can describe the commonalities or differences 
between products, or advantages or disadvantages of one 
product relative to another. Relationships 114a-114e can 
indicate relative quality or capability of a product in a par 
ticular aspect, Such as speed, ease of use, or other aspects that 
consumers may mention in the comments. 
0060. During action (E), the server system 104 correlates 
multiple identified relationships 114a-114e. By correlating 
multiple relationships 114a-114e, the server system 104 can 
determine that particular products are related to each other. 
The server system can also determine the relative quality of 
the related products. The server system 104 can correlate 
relationships 114a-114e determined from the comments 
110a-110d with other relationships determined from com 
ments on web pages other than the web page 108. 
0061 The server system 104 can use the relationships 
114a-114e to determine the relative quality of related prod 
ucts. The server system 104 can link direct comparisons to 
determine a relative ranking of related products. For example, 
the relationship 114c indicates that Product C is better than 
Product A, and the relationship 114b indicates that Product A 
is better than Product B. Thus the server system 104 can 
determine that the quality of the products, from best to worst, 
is Product C, then Product A, then Product B. The server 
system 104 can also determine relative rankings of products 
for specific attributes. Such as speed, ease of use, price, and so 
on. In addition, the server system 104 can assign scores to the 
products indicated in the references 112a-112h based on their 
relative ranks or based on sentiment analysis as described 
above. 
0062 Sentiment analysis can be used to determine the 
popularity and perceived quality of products referenced in the 
comments 110a-110d. As an example, the server system 104 
can count the number of positive and negative statements that 
occur near references 112a-112h to individual products. For 
example, the server system 104 can identify statements such 
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as “I like ABC and determine whether the statement indi 
cates a positive or negative opinion of the referenced product. 
Such analysis may indicate, for example, that 60% of con 
Sumers have a favorable opinion of Product B. The analysis 
may also indicate that 70% of consumers have a favorable 
opinion of Product A. 
0063. Sentiment analysis can be enhanced by considering 
the relationships 114a-114e identified during action (D). The 
server system 104, by correlating instances where references 
112a-112h occur together, can generate information that may 
not be discernable when references 112a-112h are considered 
in isolation. In particular, relationships 114a-114e Such as 
direct comparisons can be used to directly address issues of 
interest to consumers 
0064. For example, the server system 104 can consider the 
relationships 114a-114e identified between Product A and 
Product B. In other words, the server system 104 can count 
the number of comments 110a-110d that (i) include both a 
reference 112a-112h to Product A and a reference 112a-112h 
to Product B and (ii) indicate a difference in quality between 
the two products. The server system 104 may count the num 
ber of relationships 114a-114e that indicate that Product A is 
better than Product B. The server system 104 may also count 
the number of relationships 114a-114e that indicate that 
Product B is better than Product A. When a statement such as 
“Product A is better than Product B' is more common than 
“Product B is better than Product A,” it is likely that Product 
A is a more desirable or higher quality product than B. The 
server system 104 can the compare the counts and may deter 
mine, for example, that when consumers compare Product A 
and Product B, consumers prefer Product A twice as often as 
they prefer Product B. 
0065. Sentiment analysis that considers combinations of 
references 112a-112h can provide information not discern 
able from analysis of individual references. Sentiment analy 
sis using relationships 114a-114e may indicate, for example, 
that the difference in quality is greater or narrower than the 
statistics for individual products Suggest. In some instances, 
sentiment analysis based on the relationships 114a-114e may 
Suggest information contrary to the individual ratings of indi 
vidual products. For example, sentimentanalysis based on the 
relationships 114a-114e may indicate that when two products 
are compared side by side, consumers actually prefer the 
product with the lower rating. In some instances, consumers 
that provide direct comparisons between two products may 
have experience with both products, and thus may be among 
the most informed consumers. As a result their opinions may 
be especially valuable to other consumers. 
0066. The server system 104 can also group related prod 
ucts into categories or clusters based on the relationships 
114a-114e. For example, the server system 104 can identify 
products that are alternatives for each other and include the 
alternatives in a cluster. For example, one relationship may 
indicate that Product A and Product C are alternatives. 
Another relationship may indicate that Product A and Product 
B are alternatives. Based on the two relationships, the server 
system 104 can determine that all three products, Product A, 
Product B, and Product C, are alternatives and thus should be 
included in the same cluster. 
0067. The server system 104 can correlate relationships 
114a-114e determined from a variety of sources. The server 
system 104 can correlate multiple relationships 114a-114e 
identified within a single comment 110a-110d. The server 
system 104 can also correlate relationships 114a-114e deter 
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mined from multiple comments 110a–110d on a single web 
page 108. The server system 104 can also correlate relation 
ships 114a-114e determined from comments 110a–110d on 
multiple web pages. 
0068 For example, because the server system 104 has 
determined that Product A and Product C are substitutes, the 
server system 104 can correlate relationships 114a-114e 
determined from comments 110a-110d on the web page 108 
and from comments on a web site associated with Product C. 
The server system 104 can also determine that the two prod 
ucts are members of a particular category of products, such as 
e-mail client applications, and thus can correlate the relation 
ships determined from comments on web pages within that 
category. In some implementations, the server system 104 
correlates references 112a-112h and surrounding informa 
tion regardless of the primary focus of the web page 108 in 
which the reference 112a-112h occurs. 
0069. The server system 104 can repeat actions (A) 
through (E) to cross-reference comments from web sites in 
addition to the web page 108. For example, the server system 
104 can cross-reference comments for each of the web pages 
in an online marketplace. The server system 104 can also 
cross-reference comments from web pages outside a particu 
lar marketplace or a particular domain. 
0070. In some implementations, the server system 104 can 
also take into account the overall Volume of comments to 
isolate signal from noise when determining a relative (stack) 
ranking of products. For example, the relative quality of a 
product may be determined only when a number of comments 
110a-110d that reference a product exceeds a minimum 
threshold number of comments 110a-110d. 
0071. In addition, the potential for abuse an be limited by 
preventing particular comments 110a-110d or comments 
110a-110d from particular sources from having excessive 
weight in determining quality rankings. A number of tech 
niques can be employed to prevent abuse. For example, the 
system 104 can weight the impact of each of the comments 
110a-110d based on the reputation of a consumer identity 
associated with the comment 110a–110d (for example, the 
identity of consumer that submitted the comment). To imple 
ment these techniques, the server system 104 can determine 
the source of the comments 110a–110d. For example, com 
ments 110a-110d can be determined to be associated with 
individual consumers or with individual user accounts. Com 
ments 110a–110d associated with a identity of a consumer 
can be given more weight in determining product quality 
rankings than comments that are anonymous. Likewise, com 
ments 110a-110d associated with consumers with high repu 
tations can be given more weight than comments 110a-110d 
associated with consumers with low reputations. 
0072 Even though measures to prevent abuse can be 
included, a distribution of quality generally should not be 
assumed. In some instances, overwhelmingly negative opin 
ions of a product may be an accurate indication that the 
quality of the product is very low. 
0073. During action (F), the server system 104 receives a 
request 116 from the client device 102. For example, the 
client device 102 may request a web page 118 associated with 
product B. 
0074. During action (G) the server system 104 responds to 
the request by providing a web page associated with Product 
B. The server system 104 provides cross-referenced informa 
tion determined from the comments 110a-110d. That is, the 
server system 104 provides information based on the identi 
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fied references 112a-112h, the identified relationships 114a 
114e, and correlations between the relationships 114a-114e. 
This information can be cross-referenced with information 
determined from comments included on the web page 118 
associated with Product B. Examples of cross-referenced 
information that can be provided are described with reference 
to FIG. 2. 

0075 FIG. 2 is a diagram illustrating a document (the web 
page 118) that includes cross-referenced information. The 
document is a web page 118that offers Product B for sale. For 
example, the web page 118 can be part of the same online 
marketplace for applications as the web page 108. Alterna 
tively, the web page 118 and the web page 108 may be 
operated separately, and may even be web pages of competing 
Vendors. 

0076. In some implementations, some or all of the web 
page 108 may be served by the server system 104. Alterna 
tively, the web page 118 may be provided by a separate server 
system operated by a third party. The cross-referenced infor 
mation may be provided to a third party system by the server 
system 104. 
0077. The server system 104 provides cross-referenced 
information by providing, for example, one or more of: (1) 
information identifying related products; (2) information 
indicating relative quality of products; (3) text of comments 
from other web pages; (4) hyperlinks to product references; 
(5) navigational tools; and/or (6) product recommendations. 

(1) Information Identifying Related Products 

0078. The web page 118 can include information that 
identifies related products. For example, the web page 118 
includes a list 202 of products that include alternatives to 
Product B. The list 202 can include, for example, products in 
a cluster that includes Product B. Products that supplement 
Product B may also be displayed. Other indications, includ 
ing diagrams, icons, and images, can also indicate related 
products. 
0079 Cross-referenced information can expose consum 
ers to new purchasing options. As an example, a game may be 
officially designated in a category of entertainment. The rela 
tionships 114a-114e identified in comments 110a-110d may 
indicate, however, that the game is a complement or an alter 
native to an educational product. As a result, the server system 
104 may provide information about the game on web pages 
associated with related educational products, thereby broad 
ening the group of consumers that can learn about the game. 

(2) Information indicating Relative Quality 

0080. The web page 118 indicates the relative quality of 
products that are related to Product B. The list 202 ranks the 
products in a duster based on the cross-referenced relation 
ships 114a-114e and the sentiment analysis described above. 
Importantly, the ranking can be based at least in part on the 
relationships 114a-114e, which can be determined from the 
occurrence of two or more references 112a-112h. This allows 
the ranking to reflect direct comparisons between products, 
for example. As a result, the ranking can be more accurate 
than a simple comparison of sentiment analysis scores for 
individual products. 
I0081 Information indicating the relative quality of prod 
ucts can be located, for example, near a comment 110a–110d, 
204a-204c that references a product that is ranked in terms of 
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quality. The information indicating relative quality can also 
be displayed or located at other portions of a web page 108, 
118. 

0082 In some implementations, numerical scores or other 
indications of quality can also be provided. Rankings and 
scores for related products can also be provided for relative 
particular aspects of the products, such as speed, reliability, 
durability, and so on. 

(3) Text of Comments from Other Web Pages 

0083. The web page 118 can include the text of a comment 
110c from the web page 108. The server system 104 can 
provide the text of comments 110a–110d from one web site on 
another web site to aid consumers. Because the comment 
110c includes the reference 112e to Product B, the server 
system 104 can provide the comment 110c on the web page 
118 for Product B, even though the comment 110C was sub 
mitted on the web page 108 for product A. 

(4) Adding Hyperlinks 

0084. The web page 118 can include comments 204a 
204c submitted by consumers that visit the web page 118. The 
server system 104 can identify references 206a-206b that 
occur in the comments 204a-204c, and can add hyperlinks to 
the references 206a-206b. The hyperlinks can reference a 
web page that provides information about the referenced 
product. For example, the reference 206a mentions Product 
A, so the hyperlink for the reference 206a can link to the web 
page 108 for Product A. Hyperlinks can also link to other 
types of information, for example, product reviews or third 
party comparisons of products. 

(5) Adjusting Navigation Options and Web Page 
Organization 

0085 Clusters of related products can be used to provide 
fine-grained navigational options to consumers. In some 
instances, a web page 118 can include navigational tools that 
use information determined from cross-referenced comments 
110a-110d, 204a-204c. For example, an online marketplace 
or other web page may allow a consumer to navigate through 
hierarchical categories 210a-210h of products. A broad cat 
egory 210a may include products relating to “communica 
tion' and a narrower category 210b may include products 
related to "e-mail.” In addition to standard, human-selected 
categories 210a-210b, additional sub-categories 212a-212b 
can be created based on the relationships 114a-114e between 
products. The sub-categories 212a-212n can be listed so that 
consumers may select one of the Sub-categories 212a-212b to 
navigate to a site that lists or describes products in a Sub 
category 212a-212b. 
I0086 Each sub-category 212a-212b can include related 
products, for example, the products in a cluster. The Sub 
category 212a may include, for example, applications that 
have features for e-mail storage and backup. The Sub-cat 
egory 212b may include, for example, applications that are 
e-mail clients for mobile devices. The number of sub-catego 
ries 212a-212b indicated on a web page 118, the types and 
names of the Sub -categories 212a-212b, and the products 
included in each sub-category 212a-212b can change 
dynamically as new relationships 114a-114e are determined. 
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(6) Product Recommendations 
I0087. The web page 118 can suggest products based on the 
cross-referenced relationships 114a-114e. For example, the 
web page 118 includes a recommendation 220 to purchase 
Product C, the highest quality product in the cluster. Product 
recommendations can be provided with consumer comments 
or the results of sentiment analysis to support the recommen 
dations. 
I0088. In addition, product recommendations can identify 
complementary products to"upsell products to consumers. 
For example, products that have been identified as supple 
ments to Product B based on the comments 110a-110d (or 
based on the comments 204a-204c) may be recommended on 
the web page 118. 
I0089 FIG.3 is a block diagram of components of a system 
300 for cross-referencing comments. 
(0090 Client devices 304,306 can be any sort of comput 
ing devices capable of taking input from a user and commu 
nicating over a network (not shown) with server 302 and/or 
with other client devices. For example, client devices 304, 
306 can be mobile devices, desktop computers, laptops, cell 
phones, personal digital assistants (“PDAs), servers, embed 
ded computing systems, and so forth. Server 302 can be any 
of a variety of computing devices capable of receiving infor 
mation, Such as a server, a distributed computing system, a 
desktop computer, a laptop, a cell phone, a rack-mounted 
server, and so forth. Server 302 may be a single server or a 
group of servers that are at a same location or at different 
locations. 

0091 Server 302 can receive information from client 
devices 304,306 via input/output (“I/O”) interface 350. I/O 
interface 350 can be any type of interface capable of receiving 
information over a network, such as an Ethernet interface, a 
wireless networking interface, a fiber-optic networking inter 
face, a modem, and so forth. Server 302 also includes a 
processing device 351 and memory 354. A bus system 356, 
including, for example, a data bus and a motherboard, can be 
used to establish and to control data communication between 
the components of server 302. 
0092 Processing device 351 may include one or more 
microprocessors. Generally speaking, processing device 351 
may include any appropriate processor and/or logic that is 
capable of receiving and storing data, and of communicating 
over a network (not shown). Memory 354 can include a hard 
drive and a random access memory storage device, such as a 
dynamic random access memory, or other types of non-tran 
sitory machine-readable storage devices. The memory can 
include a data repository 355, such as a database, that stores 
information used by the server 302. As shown in FIG. 3, 
memory 354 stores computer programs that are executable by 
processing device 351. Among these computer programs are 
request manager 358, data retrieval engine 360, parser 362, 
relationship identifier 364, sentiment analysis engine 366, 
and data correlator 368, each of which are described infurther 
detail below. 
0093. Request manager 358 is configured to receive a 
request message (e.g., request messages 318,330) and pro 
cess the request. Request manager 358 may determine the 
information needed to fulfill the request and respond to the 
request when the appropriate information is available. 
0094) Data retrieval engine 360 is configured to retrieve 
information from documents, including web pages. The data 
retrieval engine 360 can retrieve information over a network 
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or from a cache or index. A cache or index of the content of 
one or more web pages can be stored in the data repository 
355. 
0095 Parser 362 is configured to parse information 
retrieved by the data retrieval engine 360. In particular, the 
parser 362 is configured to identify unstructured text in docu 
ments, and, for example, to identify unstructured, consumer 
generated text in documents. In other words, the parser 362 
can be configured to distinguish consumer-generated text 
from other unstructured text in a document. The parser 362 is 
also configured to identify references to products and provid 
ers in the unstructured text and other portions of documents. 
The parser 362 can use full String, Sub-string, and common 
misspelling matching techniques to identify references to 
products and providers. The parser 362 can access a list of 
identifiers for products and providers in the data repository 
355 and can identify occurrences of those identifiers in the 
consumer-generated text. 
0096. Relationship identifier 364 is configured to deter 
mine relationships between products and providers based on 
references identified by the parser 362. The relationship iden 
tifier 364 can determine, for example, whether two products 
are indicated to be alternatives or complements for each other 
based on the content of unstructured text. In addition, the 
relationship identifier 364 can determine whether compari 
Sons are made between products or providers in unstructured 
text. The relationship identifier 364 can identify clusters of 
related products and providers. 
0097 FIG. 4 is a flow diagram illustrating an example of a 
process 400 for cross-referencing comments that may be 
implemented on the systems shown in FIGS. 1 and 3. Process 
400 may be executed on server system 104, for example. 
Briefly, the process 400 includes identifying unstructured text 
in a document associated with a first product or provider, 
identifying a reference to a second product or provider in the 
unstructured text, determining a relationship between the first 
product or provider and the second product or provider based 
on the content of the unstructured text, and providing an 
indication of the relationship for display on a document asso 
ciated with the first product or provider or the second product 
or provider. 
0098. In more detail, unstructured text is identified in a 
document associated with a first product or provider (402). 
For example, referring also to FIG. 1, the unstructured text 
can include a comment 110a-110d associated with a web 
page 108 offering the first product for sale, for example a 
consumer-generated comment. 
0099. A document can be determined to be associated with 
a first product or provider based on a reference to the first 
product or provider in the content of the document or meta 
data for the document. For example, a reference to the first 
product or provider can be identified in the document outside 
the identified unstructured text (e.g., in the title or other con 
tent of the web page 108). 
0100. A reference to a second product or provider is iden 

tified in the unstructured, consumer-generated text (404). For 
example, in FIG. 1, one or more of the references 112b, 112d, 
112e, 112h can be determined. 
0101. A relationship between the first product or provider 
and the second product or provider is determined based on the 
content of the unstructured text (406). For example, the first 
product and the second product can be determined to be 
Supplements or alternatives based on the comments. To deter 
mine a relationship (such as the relationships 114a-114e in 

Dec. 18, 2014 

FIG. 1), a direct comparison between the first product or 
provider and the second product or provider can be identified. 
0102 The relationship between the first product or pro 
vider and the second product or provider can be inferred from 
the content of the unstructured text, without accessing a data 
base or other source of information describing known rela 
tionships between products and providers. The determined 
relationship between the first product or provider and the 
second product or provider can thus be a relationship indi 
cated by the unstructured text and the association of the 
unstructured text with the document in which the unstruc 
tured text occurs. Thus even if some relationships between the 
first product or provider and the second product or provider 
may be accessible from other sources, one or more relation 
ships indicated by the unstructured text are determined. This 
permits, for example, comparison of different relationships 
between the first product or provider and the second product 
or provider indicated by different unstructured text segments, 
and counts of the frequency that the different relationships are 
indicated in different unstructured text segments in different 
documents. 
0103) An indication of the relationship is provided for 
display on a document associated with the first product or 
provider or the second product or provider (408). For 
example, purchase of the second product can be suggested. As 
another example, purchase of the first product can be Sug 
gested on a web page associated with the second product 
(e.g., the web page 118). Providing an indication of the rela 
tionship can include cross-referencing the unstructured text 
(e.g., comments 110a–110d from the web page 108) with 
second unstructured text (e.g., the comments 204a-204c) in a 
second document (e.g., the web page 118). Relationships 
determined based on unstructured text segments from differ 
ent documents can be indicated. 
0104. As another example, a navigational tool can be pro 
vided based on the relationship. information identifying one 
or more Sub-categories of related products (e.g., Subcatego 
ries 212a-212b of FIG.2) can be presented on a user interface. 
A user to select one of the Sub-categories to navigate to a 
document that provides information about the products in the 
selected Sub-category. The Sub-categories can be automati 
cally and dynamically generated and/or updated, for 
example, based on one or more relationships determined 
based on comments 110a-110d. 
0105. The process 400 can include adding a hyperlink to 
the reference to the second productor provider. The hyperlink 
can provide access to information associated with the second 
product or provider. 
0106 The process 400 can include ranking the first prod 
uct or provider and the second product or provider based on 
the relationship. The ranking of the first product or provider 
and the second product or provider can be indicated. 
0107 The process 400 can include identifying a reference 
to the first product or provider in the unstructured text (e.g., 
one or the references 112a, 112c, 112.f. 112g which refer to 
Product A and occur in the comments 110a–110d). The iden 
tified reference to the first product or provider can be used to 
determine the relationship with the second product or pro 
vider 
0.108 FIG. 5 is a block diagram of computing devices 500, 
550 that may be used to implement the systems and processes 
described in this document, including client device 102,504 
and server system 104, 502. Computing device 500 is 
intended to represent various forms of digital computers. Such 
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as laptops, desktops, workstations, personal digital assistants, 
servers, blade servers, mainframes, and other appropriate 
computers. Computing device 550 is intended to represent 
various forms of mobile devices, such as personal digital 
assistants, cellular telephones, Smartphones, and other simi 
lar computing devices. Additionally computing device 500 or 
550 can include Universal Serial Bus (USB) flash drives. The 
USB flash drives may store operating systems and other 
applications. The USB flash drives can include input/output 
components, such as a wireless transmitter or USB connector 
that may be inserted into a USB port of another computing 
device. The components shown here, their connections and 
relationships, and their functions, are meant to be exemplary 
only, and are not meant to limit implementations of the inven 
tions described and/or claimed in this document. 
0109 Computing device 500 includes a processor 502, 
memory 504, a storage device 506, a high-speed interface 
controller 508 connecting to memory 504 and high-speed 
expansion ports 510, and a low speed interface controller 512 
connecting to a low-speed expansion port 514 and storage 
device 506. Each of the components 502,504,506, 508,510, 
and 512, are interconnected using various busses, and may be 
mounted on a common motherboard or in other manners as 
appropriate. The processor 502 can process instructions for 
execution within the computing device 500, including 
instructions stored in the memory 504 or on the storage device 
506 to display graphical information for a GUI on an external 
input/output device, such as display 516 coupled to the high 
speed interface controller 508. In other implementations, 
multiple processors and/or multiple buses may be used, as 
appropriate, along with multiple memories and types of 
memory. Also, multiple computing devices 500 may be con 
nected, with each device providing portions of the necessary 
operations (e.g., as a server bank, a group of blade servers, or 
a multi-processor system). 
0110. The memory 504 stores information within the com 
puting device 500. In one implementation, the memory 504 is 
a volatile memory unit or units. In another implementation, 
the memory 504 is a non-volatile memory unit or units. The 
memory 504 may also be another form of computer-readable 
medium, Such as a magnetic or optical disk. 
0111. The storage device 506 is capable of providing mass 
storage for the computing device 500. In one implementation, 
the storage device 506 may be or contain a computer-readable 
medium, Such as a floppy disk device, a hard disk device, an 
optical disk device, or a tape device, a flash memory or other 
similar solid state memory device, or an array of devices, 
including devices in a storage area network or other configu 
rations. A computer program product can be tangibly embod 
ied in an information carrier. The computer program product 
may also contain instructions that, when executed, perform 
one or more methods, such as those described above. The 
information carrier is a computer- or machine-readable 
medium, such as the memory 504, the storage device 506, or 
memory on processor 502. 
0112 The high-speed interface controller 508 manages 
bandwidth-intensive operations for the computing device 
500, while the low-speed interface controller 512 manages 
lower bandwidth-intensive operations. Such allocation of 
functions is exemplary only. In one implementation, the high 
speed interface controller 508 is coupled to memory 504, 
display 516 (e.g., through a graphics processor or accelera 
tor), and to high-speed expansion ports 510, which may 
accept various expansion cards (not shown). In the implemen 
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tation, low-speed controller 512 is coupled to storage device 
506 and low-speed expansion port 514. The low-speed expan 
sion port 514, which may include various communication 
ports (e.g., USB, Bluetooth, Ethernet, wireless Ethernet) may 
be coupled to one or more input/output devices, such as a 
keyboard, a pointing device, a scanner, or a networking 
device Such as a Switch or router, e.g., through a network 
adapter. 
0113. The computing device 500 may be implemented in a 
number of different forms, as shown in the figure. For 
example, it may be implemented as a standard server 520, or 
multiple times in a group of Such servers. It may also be 
implemented as part of a rack server system 524. In addition, 
it may be implemented in a personal computer Such as a 
laptop computer 522. Alternatively, components from com 
puting device 500 may be combined with other components 
in a mobile device (not shown), such as device 550. Each of 
Such devices may contain one or more of computing devices 
500, 550, and an entire system may be made up of multiple 
computing devices 500, 550 communicating with each other. 
0114 Computing device 550 includes a processor 552, 
memory 564, an input/output device such as a display 554, a 
communication interface 566, and a transceiver 568, among 
other components. The device 550 may also be provided with 
a storage device. Such as a microdrive, Solid state storage 
component, or other device, to provide additional storage. 
Each of the components 552, 564, 554, 566, and 568, are 
interconnected using various buses, and several of the com 
ponents may be mounted on a common motherboard or in 
other manners as appropriate. 
0115 The processor 552 can execute instructions within 
the computing device 550, including instructions stored in the 
memory 564. The processor may be implemented as a chipset 
of chips that include separate and multiple analog and digital 
processors. Additionally, the processor may be implemented 
using any of a number of architectures. For example, the 
processor 502 may be a CISC (Complex Instruction Set Com 
puters) processor, a RISC (Reduced Instruction Set Com 
puter) processor, or a MISC (Minimal Instruction Set Com 
puter) processor. The processor may provide, for example, for 
coordination of the other components of the device 550, such 
as control of user interfaces, applications run by device 550, 
and wireless communication by device 550. 
0116 Processor 552 may communicate with a user 
through control interface 558 and display interface 556 
coupled to a display 554. The display 554 may be, for 
example, a TFT (Thin-Film-Transistor Liquid Crystal Dis 
play) display or an OLED (Organic Light Emitting Diode) 
display, or other appropriate display technology. The display 
interface 556 may comprise appropriate circuitry for driving 
the display 554 to present graphical and other information to 
a user. The control interface 558 may receive commands from 
a user and convert them for submission to the processor 552. 
In addition, an external interface 562 may be provide in 
communication with processor 552, so as to enable near area 
communication of device 550 with other devices. External 
interface 562 may provide, for example, for wired communi 
cation in some implementations, or for wireless communica 
tion in other implementations, and multiple interfaces may 
also be used. 

0117 The memory 564 stores information within the com 
puting device 550. The memory 564 can be implemented as 
one or more of a computer-readable medium or media, a 
Volatile memory unit or units, or a non-volatile memory unit 
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or units. Expansion memory 574 may also be provided and 
connected to device 550 through expansion interface 572, 
which may include, for example, a SIMM (Single In Line 
Memory Module) card interface. Such expansion memory 
574 may provide extra storage space for device 550, or may 
also store applications or other information for device 550. 
Specifically, expansion memory 574 may include instruc 
tions to carry out or Supplement the processes described 
above, and may include secure information also. Thus, for 
example, expansion memory 574 may be provide as a security 
module for device 556, and may be programmed with instruc 
tions that permit secure use of device 550. In addition, secure 
applications may be provided via the SIMM cards, along with 
additional information, such as placing identifying informa 
tion on the SIMM card in a non-packable manner. 
0118. The memory may include, for example, flash 
memory and/or NVRAM memory, as discussed below. In one 
implementation, a computer program product is tangibly 
embodied in an information carrier. The computer program 
product contains instructions that, when executed, perform 
one or more methods, such as those described above. The 
information carrier is a computer- or machine-readable 
medium, such as the memory 564, expansion Memory 574, or 
memory on processor 552 that may be received, for example, 
over transceiver 568 or external interface 562. 

0119 Device 550 may communicate wirelessly through 
communication interface 566, which may include digital sig 
nal processing circuitry where necessary. Communication 
interface 566 may provide for communications under various 
modes or protocols, such as GSM voice calls, SMS, EMS, or 
MMS messaging, CDMA, TDMA, PDC, WCDMA, 
CDMA2000, or GPRS, among others. Such communication 
may occur, for example, through radiofrequency transceiver 
568. In addition, short-range communication may occur, Such 
as using a Bluetooth, WiFi, or other such transceiver (not 
shown). in addition, GPS (Global Positioning System) 
receiver module 570 may provide additional navigation- and 
location-related wireless data to device 550, which may be 
used as appropriate by applications running on device 550. 
0120 Device 550 may also communicate audibly using 
audio codec 560, which may receive spoken information from 
a user and convert it to usable digital information. Audio 
codec 560 may likewise generate audible sound for a user, 
Such as through a speaker, e.g., in a handset of device 550. 
Such Sound may include Sound from Voice telephone calls, 
may include recorded sound (e.g., voice messages, music 
files, etc.) and may also include sound generated by applica 
tions operating on device 550. 
0121 The computing device 550 may be implemented in a 
number of different forms, as shown in the figure. For 
example, it may be implemented as a cellular telephone 580. 
It may also be implemented as part of a smartphone 582, 
personal digital assistant, or other similar mobile device. 
0122 Various implementations of the systems and tech 
niques described here can be realized in digital electronic 
circuitry, integrated circuitry, specially designed ASICs (ap 
plication specific integrated circuits), computer hardware, 
firmware, software, and/or combinations thereof. These vari 
ous implementations can include implementation in one or 
more computer programs that are executable and/or interpret 
able on a programmable system including at least one pro 
grammable processor, which may be special or general pur 
pose, coupled to receive data and instructions from, and to 
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transmit data and instructions to, a storage system, at least one 
input device, and at least one output device. 
0123 These computer programs (also known as pro 
grams, Software, Software applications or code) include 
machine instructions for a programmable processor, and can 
be implemented in a high-level procedural and/or object 
oriented programming language, and/or in assembly/ma 
chine language. As used herein, the terms “machine-readable 
medium” “computer-readable medium” refers to any com 
puter program product, apparatus and/or device e.g., mag 
netic discs, optical disks, memory, Programmable Logic 
Devices (PLDs)) used to provide machine instructions and/or 
data to a programmable processor, including a machine-read 
able medium that receives machine instructions as a machine 
readable signal. The term “machine-readable signal refers to 
any signal used to provide machine instructions and/or data to 
a programmable processor. 
0.124. To provide for interaction with a user, the systems 
and techniques described here can be implemented on a com 
puter having a display device (e.g., a CRT (cathode ray tube) 
or LCD (liquid crystal display) monitor) for displaying infor 
mation to the user and a keyboard and a pointing device (e.g., 
a mouse or a trackball) by which the user can provide input to 
the computer. Other kinds of devices can be used to provide 
for interaction with a user as well; for example, feedback 
provided to the user can be any form of sensory feedback 
(e.g., visual feedback, auditory feedback, or tactile feed 
back); and input from the user can be received in any form, 
including acoustic, speech, or tactile input. 
0.125. The systems and techniques described here can be 
implemented in a computing system that includes a back end 
component (e.g., as a data server), or that includes a middle 
ware component (e.g., an application server), or that includes 
a front end component (e.g., a client computer having a 
graphical user interface or a Web browser through which a 
user can interact with an implementation of the systems and 
techniques described here), or any combination of Such back 
end, middleware, or front end components. The components 
of the system can be interconnected by any form or medium 
of digital data communication (e.g., a communication net 
work). Examples of communication networks include a local 
area network (“LAN”), a wide area network (“WAN'), peer 
to-peer networks (having ad-hoc or static members), grid 
computing infrastructures, and the Internet. 
0.126 The computing system can include clients and Serv 
ers. A client and server are generally remote from each other 
and typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. 
I0127. The computing system can include clients and serv 
ers. A client and server are generally remote from each other 
and typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. 
I0128 Actions (A) to (G) of FIG. 1 may be performed in 
any appropriate order, and are not limited to the order 
described. The same is true for the actions shown in FIG. 4. 
I0129. Although a few implementations have been 
described in detail above, other modifications are possible. 
Moreover, other mechanisms for cross-referencing com 
ments may be used. In addition, the logic flows depicted in the 
figures do not require the particular order shown, or sequen 
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tial order, to achieve desirable results. Other steps may be 
provided, or steps may be eliminated, from the described 
flows, and other components may be added to, or removed 
from, the described systems. Accordingly, other implemen 
tations are within the scope of the following claims. 

1. A method comprising: 
identifying unstructured text in a document associated with 

a first product, the unstructured text being associated 
with an identity of a consumer that submitted the 
unstructured text; 

identifying, in the unstructured text, a reference to a second 
product different from the first product; 

determining a relationship between the first product and 
the second product based on content of the unstructured 
text; 

determining, based on the unstructured text and unstruc 
tured text submitted by other consumers, that each of a 
plurality of products are alternatives to each other, the 
plurality of products comprising at least the first product, 
the second product, and a third product; 

ranking the plurality of products, and the ranking of the 
first product and the second product being based on the 
relationship determined based on the content of the 
unstructured text; 

weighting the influence of the unstructured text on the 
ranking based on a reputation of the identity of the 
consumer that Submitted the unstructured text; and 

providing, for display on a document associated with the 
first product or the second product, a list that indicates 
the ranking of at least some of the plurality of products, 
wherein the list indicates the ranking of at least the first 
product, the second product, and the third product, 

wherein each of the above are performed by one or more 
processing devices. 

2. (canceled) 
3. The computer-implemented method of claim 1, further 

comprising adding a hyperlink to the identified reference to 
the second product in the unstructured text, the hyperlink 
providing access to information associated with the second 
product. 

4. The computer-implemented method of claim 1, wherein 
the unstructured text comprises a comment associated with a 
web page offering the first product for sale. 

5. (canceled) 
6. The computer-implemented method of claim 1, wherein 

determining a relationship comprises identifying a direct 
comparison between the first product and the second product. 

7. (canceled) 
8. The computer-implemented method of claim 1, wherein 

providing an indication of the relationship comprises Sug 
gesting purchase of the second product. 

9. The computer-implemented method of claim 1, wherein 
providing an indication of the relationship comprises Sug 
gesting, on a web page associated with the second product, 
purchase of the first product. 

10. The computer-implemented method of claim 1, further 
comprising providing, for display on a document associated 
with the first product or the second product, a navigational 
tool that is configured based on the relationship. 

11. A system comprising: 
one or more computers; and 
a computer-readable medium coupled to the one or more 

computers having instructions stored thereon which, 
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when executed by the one or more computers, cause the 
one or more computers to perform operations compris 
ing: 
identifying unstructured text in a document associated 

with a first product, the unstructured text being asso 
ciated with an identity of a consumer that submitted 
the unstructured text; 

identifying in the unstructured text, a reference to a 
second product different from the first product; 

determining a relationship between the first product and 
the second product based on content of the unstruc 
tured text; 

determining, based on the unstructured text and unstruc 
tured text submitted by other consumers, that each of 
a plurality of products are alternatives to each other, 
the plurality of products comprising at least the first 
product, the second product, and a third product; 

ranking the plurality of products, and the ranking of the 
first product and the second product being based on 
the relationship determined based on the content of 
the unstructured text; 

weighting the influence of the unstructured text on the 
ranking based on a reputation of the identity of the 
consumer that Submitted the unstructured text; and 

providing, for display on a document associated with the 
first productor the second product, a list that indicates 
the ranking of at least some of the plurality of prod 
ucts, wherein the list indicates the ranking of at least 
the first product, the second product, and the third 
product. 

12. (canceled) 
13. The system of claim 11, wherein determining a rela 

tionship comprises identifying a direct comparison between 
the first product and the second product. 

14. (canceled) 
15. The system of claim 11, wherein the operations further 

comprise Suggesting purchase of the second product. 
16. A computer-readable medium encoded with a com 

puter program, the program comprising instructions that 
when executed by one or more computers cause the one or 
more computers to perform operations comprising: 

identifying unstructured textina document associated with 
a first product, the unstructured text being associated 
with an identity of a consumer that submitted the 
unstructured text; 

identifying, in the unstructured text, a reference to a second 
product different from the first product; 

determining a relationship between the first product and 
the second product based on content of the unstructured 
text; 

determining, based on the unstructured text and unstruc 
tured text submitted by other consumers, that each of a 
plurality of products are alternatives to each other, the 
plurality of products comprising at least the first product, 
the second product, and a third product; 

ranking the plurality of products, and the ranking of the 
first product and the second product being based on the 
relationship determined based on the content of the 
unstructured text; 

weighting the influence of the unstructured text on the 
ranking based on a reputation of the identity of the 
consumer that Submitted the unstructured text; and 

providing, for display on a document associated with the 
first product or the second product, a list that indicates 
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the ranking of at least some of the plurality of products, 
wherein the list indicates the ranking of at least the first 
product, the second product, and the third product. 

17. (canceled) 
18. The computer-readable medium of claim 16, wherein 

determining a relationship comprises identifying a direct 
comparison between the first product and the second product. 

19. (canceled) 
20. The computer-readable medium of claim 16, wherein 

the operations further comprise Suggesting purchase of the 
second product. 

21. The method of claim 1, wherein weighting the influ 
ence of the unstructured text on the ranking based on the 
reputation of the identity of the consumer that submitted the 
unstructured text comprises: 

assigning, to unstructured text that is associated with an 
identity, a weight that provides greater influence on the 
ranking than a weight assigned to anonymous unstruc 
tured text. 

22. The method of claim 1, wherein: 
the unstructured text comprises a sequence of two or more 
comments from different consumers; and 

determining a relationship between the first product and 
the second product based on content of the unstructured 
text comprises: 
determining a relationship between the first product and 

the second product using the sequence of two or more 
COmmentS. 

23. The method of claim 1, wherein: 
the unstructured text comprises a sequence of two or more 
comments from different consumers, the sequence of 
two or more comments including at least a first comment 
and a second comment; and 

determining a relationship between the first product and 
the second product based on content of the unstructured 
text comprises: 
determining, by the one or more processing devices and 

based on an identifier in the first comment, that a 
portion of the second comment that does not include a 
name of a product refers to either the first product or 
the second product. 

24. The method of claim 1, wherein determining a relation 
ship between the first product and the second product based 
on content of the unstructured text comprises: 

determining, by the one or more processing devices and 
based on the association of the document that includes 
the unstructured text with the first product, that a com 
ment in the unstructured text that does not include a 
name of the first product refers to the first product. 

25. The method of claim 1, further comprising providing an 
indication of the determined relationship for display on the 
document associated with the first product and on a second 
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document associated with the second product, the second 
document being different from the first document. 

26. The method of claim 1, wherein: 
the unstructured text comprises a sequence of comments 

that includes a comment submitted by each of at least 
two different consumers, the sequence of comments 
including at least a first comment, a second comment, 
and the third comment; and 

determining a relationship between the first product and 
the second product based on content of the unstructured 
text comprises: 
determining, by the one or more processing devices and 

based on the first comment and the second comment, 
that the third comment refers to either the first product 
or the second product, wherein the third comment 
does not include any identifier for the first product or 
the second product. 

27. The method of claim 1, further comprising: 
identifying categories of products that include a first set of 

Sub-categories each corresponding to a different cluster 
of products; 

based on determining that each of the plurality of products 
are alternatives to each other, changing the first set of 
Sub-categories to generate a second set of sub-categories 
different from the first set of sub-categories; and 

providing a document that includes a navigational tool 
configured to permit navigation among the categories of 
products, the navigational tool indicating the second set 
of sub-categories. 

28. The method of claim 27, wherein changing the first set 
of sub-categories to generate the second set of Sub-categories 
comprises generating the second set of Sub-categories to 
include a number of sub-categories different from the number 
of Sub-categories included in the first set of Sub-categories. 

29. The method of claim 27, wherein changing the first set 
of sub-categories to generate the second set of Sub-categories 
comprises changing a type of one of the Sub-categories 
included in the first set of sub-categories. 

30. The method of claim 27, wherein changing the first set 
of sub-categories to generate the second set of Sub-categories 
comprises changing a name of one of the Sub-categories 
included in the first set of sub-categories. 

31. The method of claim 27, wherein, changing the first set 
of sub-categories to generate the second set of Sub-categories 
comprises: 

including the first product and the second product in one of 
the clusters of products; and 

including, in the second set of Sub-categories, a Sub-cat 
egory that corresponds to the cluster that includes the 
first product and the second product. 

k k k k k 


