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(57) ABSTRACT 

Embodiments of a system method and computer program 
product for selecting an advertisement and presenting it to a 
user are described. Products and services offered by various 
merchants are read using a merchant speci?c catalog and 
stored in a common format. Categories for such products 
and services are normalized and virtual categories are cre 
ated using various product attributes. Visual creatives, 
termed as ad-templates are created to control the visual and 
interactive aspects of the ad, including ad-siZe, color, as Well 
as product attributes that are displayed in the ad. Ad 
templates may be constrained to speci?c products or product 
categories. A learning algorithm uses an adaptive sampling 
process to sample various products, product categories and 
ad-templates independently for different learning units such 
as individual users, groups of users determined by some 
demographics, individual Web pages and groups of Web 
pages grouped using various similarity criteria. The perfor 
mance of the ad is measured using various learning statistics, 
such as the click-through-rate, conversion rate, etc. The 
learning algorithm uses the learning statistics to optimize the 
return for the advertiser by favoring the products or catego 
ries that perform better on one or more speci?ed criteria. 
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SYSTEM, METHOD AND COMPUTER PROGRAM 
PRODUCT FOR SELECTING INTERNET-BASED 

ADVERTISING 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application Ser. No. 60/760,325, ?led Jan. 18, 
2006 Which is incorporated by reference herein in its 
entirety. 

TECHNICAL FIELD 

[0002] Embodiments described herein relate generally to 
online advertising, and more particularly to the targeting of 
goods and services-oriented advertising to visitors of Web 
sites. 

BACKGROUND 

[0003] A variety of methods exist for distributing adver 
tisements to Web sites. Examples of such methods include 
Google’s AdSense program, Yahoo’s Content Match pro 
gram, and FastClick’s advertising system. On-line adver 
tisements can include of a variety of content types such as 
brand-building banner ads, text ads that may link to the 
advertiser’s Web site, and advertisements for speci?c prod 
ucts or services. 

[0004] In many forms of Internet advertising (such as the 
one used in Google’s AdSense program), an ad may be 
identi?ed by several keyWords that play a role in deciding 
Which advertisement to select for a given placement for a 
given visitor of the Website. Advertisers submit their inven 
tory of advertisements to the advertisement netWork by 
creating ads and identifying each ad With speci?c Words or 
phrases (keywords) related to their business. The advertise 
ment netWork then tries to match the keyWords With the site 
placement based on a variety of parameters such as match 
ing the keyWords to the content on the Website and ?ltering 
out unsuitable ads such as those from the competitors of the 
publisher as Well as ads containing objectionable content. 

SUMMARY 

[0005] A system, method and computer program for cre 
ating, selecting and presenting an advertisement is 
described. 

[0006] Embodiment described herein can be used to create 
ads for products and services offered by an online merchant 
by using the merchant’ s existing product catalog. In addition 
to receiving such catalogs from merchants, embodiments are 
set forth herein to help enable the receiving and processing 
of product catalogs from merchant aggregators such as 
WWW.shopping.com. These catalogs (referred to herein as 
“merchant feeds”) may be supplied in form of computer 
readable data ?les in structured formats including, for 
example: XML, Excel or CSV ?les. The feeds may be 
securely made available by the merchant using a computer 
accessible online protocol (e. g., HTTP, FTP, SMTP, etc.) and 
may also use advanced forms of XML protocols such as, for 
example WebServices API, or RSS feeds. 

[0007] The semantics of various data ?elds in these struc 
tured feed ?les may be speci?c to the merchant and may be 
mapped to a normalized feed suitable across various mer 
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chants. In one embodiment, the merchant speci?c feed ?le 
may be transformed using a merchant speci?c data trans 
former softWare module to an internal standard format that 
is Written to a relational database. Embodiments described 
herein, alloW the use of various other intermediate trans 
formers and ?lters that may perform tasks such as dropping 
objectionable products or services from the merchant feed, 
marking them With speci?c tags, and categorizing them into 
a uni?ed global taxonomy. Embodiments of the invention 
can also enable the use of additional information, such as for 
example, product revieWs, from third party sources to fur 
ther enhance information available about various products 
and services Which can be useful in ad selection and pre 
sentation. 

[0008] One of the steps involved in processing the feeds 
from merchants may be normalization of product and/or 
categories across all merchants or merchant aggregators. 
Normalization refers to a process by Which different catego 
ries from different merchants may be mapped to a uni?ed 
global taxonomy. Similarly, product names and descriptions 
from different merchants may be mapped to a uni?ed, 
common naming system. In addition to normalization of 
categories, additional rule based categories (referred to as 
“virtual categories”) may be created based on various prod 
uct attributes such as price, brand, manufacturer, purpose, 
and so on. Gifts by occasion, gifts by price range are some 
illustrative examples of such categorization. 

[0009] According to one aspect, the generation of adver 
tisement may use presentation templates that determine the 
visual aspects of the rendered ad. In one exemplary embodi 
ment, a presentation template may specify Which of the 
product attributes (e.g., Product Name, Price, Image, etc.) 
may be displayed in the ad and using What type of font, 
image size etc. Embodiments described herein may use an 
algorithmic learning process to determine Which products 
and services and/or presentation templates are likely to 
maximize certain measurable success parameters, When 
shoWn to a speci?c visitor or a group of visitors on a certain 
Web page or a group of Web pages. This learning along With 
other information may be used to select appropriate products 
and/or categories and/ or presentation template to be adver 
tised to a given user Who may be visiting a given Web page. 

[0010] In one embodiment, the success parameter may be 
the click through rate of the ads. In another embodiment, the 
success parameter may be a function of both click through 
rate and Cost-Per-Click (CPC) of the ads. In yet another 
embodiment, the success parameter may be function of click 
through rate, conversion rate, and Cost-Per-Acquisition 
(CPA). Other embodiments may seek optimizing other suc 
cess parameters. 

[0011] Embodiments of the present invention can be used 
to enable the automatic generation of content for advertise 
ments from the product database. The generated advertise 
ment content may include the product name, description, 
price, product image, etc. Embodiments may also be imple 
mented that enable the automatic generation and selection of 
variable granularity advertisements. For example, in certain 
instances, a category level advertisement may be more 
appropriate than a speci?c product ad. A category-level ad 
may include a description of the category, including some 
aggregated information about the products in that category, 
such as, for example, the number of products, average 
product price. 
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[0012] Generated advertisements may include tracking 
links so that the clicks on the ads can be appropriately 
tracked and billed. Embodiments of the present invention 
may be implemented that do not require the targeting, 
generation, and serving of ads to be done by a particular type 
of entity. For example, these aspects may be performed by 
a publisher, advertiser, or a third party (e.g., an ad serving 
netWork), among other entity types. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 How chart of a various steps that may be 
involved in merchant catalog processing shoWing various 
intermediate states of the catalog feed in accordance With 
one embodiment; 

[0014] FIG. 2 illustrates an exemplary categorization of 
inputs to the learning process such as Web sites and users; 

[0015] FIG. 3 is a schematic representation of one 
embodiment of learning data stored to measure the click 
through-rate of various combinations of inputs to the leam 
ing process, and used in modeling the probability distribu 
tion of the objective function; 

[0016] FIG. 4 is an exemplary process How representing 
the various exemplary interactions betWeen systems and 
modules involved in the embodiments of the ad serving 
process described herein; 

[0017] FIG. 5 is an exemplary process How representing 
the various steps taken to select an ad-template and products 
to display in the ad for a given ad request by a user; 

[0018] FIG. 6 is a schematic diagram of an illustrative 
embodiment of an online ad displaying goods and services 
along With user’s endorsements and comprising of an inter 
face to endorse the displayed goods or services; 

[0019] FIG. 7 is a schematic diagram of an illustrative 
embodiment of an endorsement of a product displayed in the 
broWser context of the ad comprising an interface to vieW all 
endorsements for the displayed product; 

[0020] FIG. 8 is a schematic diagram of an illustrative 
embodiment of an interface to add neW endorsement for a 
product in the broWser context of the displayed ad; 

[0021] FIG. 9 is a schematic diagram of an illustrative 
embodiment of an online ad displaying goods and services 
along With endorsements for the displayed goods by a 
plurality of users Who are connected to the user to Whom the 
ad is being displayed; 

[0022] FIG. 10 is a schematic representation of an 
embodiment depicting storage of endorsement attributes, 
endorser attributes and learning data to measure the click 
through-rate of endorsements; and 

[0023] FIG. 11 is a How chart of a various steps that may 
be involved in syndicating endorsements from endorsement 
sites shoWing various intermediate states of the endorsement 
feed in accordance With one embodiment; 

DETAILED DESCRIPTION 

[0024] One assumption made in many forms of Internet 
advertising is that ads that contextually match to the content 
of the site are likely to be most relevant to the visitor of the 
Website. Visitors to any given Website usually have a number 
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of other areas of interest and advertisements that shoWcase 
a business or product matching closely to such other inter 
ests may also perform very Well. HoWever, such ads are 
easily eliminated during the process of contextual matching. 
Embodiments described herein addresses this issue using a 
machine learning algorithm to capture such interests that 
cannot be directly inferred from contextual matching alone. 

[0025] The process of creating ads and associating rel 
evant keyWords may also limit the number of ads any 
business can place With such advertising netWorks. Embodi 
ments described herein address this limitation by leveraging 
existing inventory of information about individual products 
and services that businesses may already have, to dynami 
cally create millions of ads With rich information about such 
products and services including their taxonomy, prices, user 
revieWs, expert revieWs, sales rank, etc. Without any direct 
human intervention for each product or service. 

Online Ad Serving 

[0026] Embodiments of the present invention enable serv 
ing online advertisements to Web broWsers, such advertise 
ments containing products and services offered by advertis 
ers. FIG. 4 and the folloWing discussion depict the 
interactions betWeen various parties in an exemplary online 
ad service process as illustrative of a system capable of 
utiliZing the bene?ts of the present invention. The user’s 
Web broWser 401 initiates a request 406 to fetch a Web page 
from the publisher’s Web server 402. The publisher’s Web 
server 402 returns a response 407 containing markup for the 
requested Web page and an embedded ad script. The broWser 
provides the environment in Which the ad script is executed. 
As the broWser loads the Web page, the embedded ad script 
is executed Within the container page as depicted by pro 
cessing step 408. During this execution, the ad script evalu 
ates several parameters relevant to the ad serving process 
that are made available to it by the broWser environment, 
such as, for example the URL of the Web page requested by 
the broWser. These parameters are passed to the ad server 
403 in an ad request 409 issued by the broWser as part of 
executing the script. The ad server 403 receives the ad 
request 409 and extracts the parameters passed by the script 
as Well as other parameters made available by the netWork 
protocol, such as, for example, the IP address of the user’s 
machine that is hosting the broWser and a unique string 
representing the broWser type. The ad server then executes 
an internal process 410 to create an ad for the user’s broWser 
using the input parameters. This process is illustrated in 
more detail in FIG. 5 and discussed throughout this docu 
ment. The ad may display a plurality of products, services or 
product categories offered by a plurality of merchants. The 
ad server sends a markup to the broWser in a response 411, 
the markup containing the created ad. The broWser 401 
renders the ad visually using the markup. The user may 
choose to select the ad 412 and learn more about the 
products, services or product categories displayed in the ad. 
The selection of the ad by the user causes the broWser to 
request 413 the embedded ad URL from a redirection server 
404, Which processes the request as depicted by step 414 to 
log various request parameters such as, for example 
requested product or service, requestor’s IP address, time of 
request, ad template used for the ad and identity of the 
publisher 402. The redirection server 404 sends a redirect 
message 415 to the broWser With the URL of the advertiser’s 
Web page that contains more details about the product or 
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service contained in the ad that Was selected by the user in 
step 412. The browser requests the advertiser’s page 416 and 
displays the selected product or service to the user. 

Catalog Processing 
[0027] Embodiments of the present invention alloW auto 
matic creation of a rich set of ads for products and services 
from product/services feeds provided by merchants and 
merchant aggregators. FIG. 1 and the folloWing discussions 
depict the various steps involved in processing a merchant or 
merchant aggregator’s product catalog as illustrative of a 
system capable of utilizing the bene?ts of the present 
invention. The product feed 101a-101n provided by the 
merchant may be any structured data ?le or stream. Some 
merchants provide an XML ?le With an associated schema 
describing their feed semantics, Where as others may provide 
a WebService API based access to their products and ser 
vices. 

[0028] In one embodiment of the present invention, a 
softWare module termed feed transformer 110 may be Writ 
ten for each merchant that retrieves and parses the product 
feed from that merchant. Each data record in the feed may 
contain attributes of the product or service such as, for 
example, name, description, list price, UPC code and image 
URL. The feed transformer 110 converts them to a schema 
that is speci?c to the embodiment. A schema translation of 
this nature may use mappings from the partner speci?c 
schema to an embodiment speci?c schema and may use Well 
known XML transformation techniques such as XSLT as 
may be knoWn to those versed in the art. The feed trans 
former uses the schema translation as de?ned above to 
create a normalized product catalog 104 that maps the 
information to a common semantics. The common seman 

tics for the products and services may de?ne all attributes 
that are necessary for creation of ads as Will be discussed 
throughout this section. The common semantics may include 
a superset of attributes that is provided by any individual 
merchant, since usually the same product or service is often 
provided by other merchants. 

[0029] One embodiment of the present invention may 
infer additional information about the products using the 
feed from other third party sources using a softWare module 
termed product attribute resolver 114 to create an enriched 
product catalog 102. Examples of such information include 
but are not limited to list price, description, merchant rating, 
product rating, product revieWs and product images. The 
product attribute resolver 114 may query other merchants for 
additional attributes of the product that needs to be enriched 
With additional information, or it may search in another 
merchant’s catalog feed for additional product attributes for 
speci?ed products. In one embodiment, the attribute resolver 
uses the product’ s SKU or UPC to query other merchants for 
the product, using the merchant speci?c product feed API. 

[0030] Merchants and merchant aggregators may de?ne 
their oWn unique taxonomy for categorization of their offer 
ings. The taxonomy may be hierarchical and a product may 
be categorized in a plurality of categories. Merchant’s feed 
may contain the product’s categories. According to one 
aspect of this invention, the merchant product categories 106 
are retrieved from the merchant’s product feed using a 
category processor 111 and may be kept separate for each 
merchant. According to another aspect of this invention, the 
categories may be normalized across all merchants using a 
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combination of automated and manual matching of catego 
ries across different merchants using a softWare module and 
process termed category normalization 115 to create nor 
malized categories 109. Since merchants may not change 
their taxonomy very often, such a combination of automated 
and manual normalization of categories may be acceptable 
from a resource requirement point of vieW in one embodi 
ment of this invention. Various merchant aggregators per 
form category normalization across the products and ser 
vices of different merchants and the softWare module and 
process for category normalization may be knoWn to one 
skilled in the art. 

[0031] According to one aspect of the invention, the 
systems and methods of the present invention may provide 
the publishers Who oWn the Websites a choice on the matter 
of speci?c products or services, or product or service cat 
egories that may be shoWn, or be excluded from being 
shoWn, as ads on the Website. Embodiments of the present 
invention enable tagging various products and services With 
pre-determined key Words that enable dynamic categoriza 
tion of products/services using such key Words and various 
product attributes such as, for example, price and brand in 
one or more additional virtual categories 107. Such catego 
rization is speci?ed using category rules 113 that are evalu 
ated to create virtual categories 107. 

[0032] The present invention also enables ?ltering out 
products and services from the feeds provided by the mer 
chants using rules processing engine embodied in a softWare 
module and process termed product ?lters 112, Where the 
rules may be based on one or more attributes of the products 
or services. In the illustrative embodiment depicted in FIG. 
1, the ?ltered product catalog 105 is used to create the 
uni?ed product catalog 108, using additional attributes 
obtained using the product attribute resolver 114. 

Learning Based Product Ad and Template Selection 

[0033] The systems and methods of the present invention 
enable algorithm-based selection of products and services to 
be displayed as ads on a particular Web page or Web site, or 
to a particular visitor. These are collectively referred to as 
product ad selection or targeting algorithms, Where product 
implies both products and services. Algorithms enabled by 
the present invention include but are not limited to the 
examples provided beloW. 

[0034] According to one aspect of the present invention, 
the general problem of product ad selection or targeting may 
be described as folloWs: ‘given a database of products, select 
speci?c products or groups of products (eg a category of 
products) to be displayed as advertisement on a given Web 
page visit by a user’. Several different types of algorithms 
may be used to do product ad targeting. They may be divided 
into tWo broad categories, namely content based algorithms 
and learning based algorithms. The systems and methods of 
the present invention also enable combining these tWo types 
of algorithms. 

[0035] In content based algorithms each product and cat 
egory in the product database may be associated With Words 
or phrases knoWn as keyWords. These keyWords may be 
derived from the names and/or description of the product 
and/or categories as contained in various product feeds. In 
some cases, the keyWords may also be provided by the 
merchants in the feeds. Content of the Web page, Where the 
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advertisement is being displayed, may be analyzed to deter 
mine if it contains or is otherwise represented by one or 
more of the keywords of one or more of the products and/or 
categories in the database. If multiple matches are found, 
they may be ranked in order of the quality of the match. 
Quality of the match may be determined by the number of 
keywords that match as well as by identifying the semantics 
of keywords when the same word may carry different 
meanings in different contexts, additionally weighted by 
where the keyword occurs in the page. For instance, if the 
keyword occurs in the title of the page or a paragraph 
heading, it may get a higher weight. Several similar heuris 
tics may be used to rank the various products/product 
groups that match. Then, the top N products/product-groups 
are displayed as advertisements where N depends on how 
much space is available for ad display on the web page. 

[0036] Learning based algorithms on the other hand, may 
learn over a period of time the products or product-groups 
that perform best as advertisements, as determined by one or 
more objective functions calculated for a given set of inputs 
to the learning process. 

Objective Function 

[0037] The systems and methods of the present invention 
enable the use of a mathematical function termed as objec 
tive function to represent an outcome of the advertising 
process. An embodiment of this invention may de?ne sev 
eral objective functions, such as for example click-through 
rate (CTR) of an advertisement, which may be de?ned as a 
ratio of number of times a particular ad is selected (clicked 
on) by a user to the number of times the ad is displayed. CTR 
may also be de?ned for a speci?c product, a product 
category, and ad-template and so forth as illustrated in 
following sections. Other illustrative embodiments of the 
objective function may include CTR multiplied by cost-per 
click (CPC), or CTR by conversion rate multiplied by 
commission-per-sale. Several other objective functions, or 
combinations thereof, may be used. 

[0038] The systems and methods of the present invention 
enable the use of various inputs to the learning process. An 
illustrative embodiment may use the following inputs: 

(a) User to whom the ad may be displayed. The user may be 
identi?ed using a browser cookie, among other means. 

(b) Web page on which the ad may be displayed. The web 
page may be identi?ed using a URL. 

(c) Time-of-day when the ad may be displayed. 

(d) Products and services that may be eligible to be shown 
as ads. 

(e) Ad-Templates are the visual creatives that de?ne the 
presentation of the ads. 

[0039] Each input as illustrated above may have several 
features associated with it. A feature of the input may be a 
name, value pair. Such as for example, a particular user may 
have geo-location=San Francisco, bandwidth=broadband as 
features. A product may have the features category=MP3 
Players, price=$l53.00, brand=Apple, associated with it. As 
depicted in FIG. 5, an illustrative embodiment maps inputs 
that are contained in the ad request to learning features in 
step 503 for modeling the objective function for template 
selection. 
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[0040] In an illustrative embodiment, the application of 
learning algorithm may involve two stepsiModeling Step 
and Optimization Step 

Modeling 

[0041] In one embodiment of the invention, the learning 
algorithms may model the probability distribution of the 
objective function as a beta distribution for a combination of 
two features corresponding to two learning inputs. Such as 
for example, the learning algorithms may model the prob 
ability distribution of click-through-rate (CTR) for catego 
ries (a feature of the input products) on web sites (a feature 
of the input web page). Referring to FIG. 5, the ad selection 
process in an illustrative embodiment may choose an obj ec 
tive function of click-through-rate (CTR) for choosing the 
categories as depicted in step 508 and then use the prob 
ability distribution of the objective function for selected 
categories as depicted in step 510. 

[0042] Other embodiments of the invention may construct 
other mathematical models of the different objective func 
tions using more than two features as illustrated below. 

[0043] The systems and methods of the present invention 
enable grouping various learning inputs using a combination 
of their features and modeling the objective function for 
such groups of inputs. FIG. 2 is an exemplary illustration of 
grouping users in various groups 20211-2020 using features 
such as for example, geo-location or bandwidth. Another 
exemplary illustration depicts web pages on a website 201a 
grouped in groups 201ai-201an based on one of many 
features of the page such as for example URI pre?x. 

[0044] Referring now to FIG. 3 which is a schematic 
representation of the data stored to model the objective 
function CTR for various inputs to the learning process 
according to one embodiment of the current invention. 

[0045] In an illustrative embodiment, modeling step may 
model the objective function CTR by storing the daily 
impressions 310 and daily clicks 320 for one or more 
product categories 305 such as for example, MP3 Players 
and LCD TVs on a given web site 304 such as for example 
www.macnn.com. 

[0046] In another illustrative embodiment, modeling step 
may model the objective function CTR by storing the daily 
impressions 310 and daily clicks 320 for one or more ad 
templates 308 on a given web site 307 such as for example 
www.macnn.com. 

[0047] In yet another embodiment of the invention, mod 
eling step may model the obj ective function CTR by storing 
the daily impressions 310 and daily click 320 for one or 
more products 301 such as for example iPod 4 GB Nano, 
Creative 10 GB Zen and Microsoft 30 GB Zune in a product 
category 302 such as for example MP3 Players. 

Optimization 

[0048] Given a model of an objective function against a 
number of input features, probabilistic or deterministic, 
optimization step may involve making input selections that 
would maximize the objective function. Such as for 
example, given a web page belonging to the web site 
www.macnn.com, and probability distribution function 
model of CTR for various categories such as MP3 Players 
and Flat Screen TVs on the web site www.macnn.com, 
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optimization step may involve the selection of category or 
categories that optimize the long-term CTR. In one embodi 
ment, such a selection may be made by selecting the 
category that has the highest probability of generating the 
maximum CTR value. This is termed as ‘exploitation’ Where 
input selections With higher probability of maximizing the 
objective function are selected preferentially. 

[0049] The algorithm may also select inputs With loWer 
probability of maximizing the objective function. HoWever, 
if the selection may result in sub-optimal value of the 
objective function With a high probability, the selection may 
not be made. This is termed as exploration Where the 
algorithm attempts to make input selections for Which the 
con?dence in the probability distribution of the objective 
function is loW due to lack of trials. In the case Where 
objective function is CTR, inputs that have received feWer 
impressions may have loW con?dence in the probability 
distribution. The rationale behind this may be to give a 
chance to this input selection at being the best selection. The 
optimization step may have to negotiate a careful trade-olf 
betWeen exploitation and exploration. 

[0050] In an illustrative embodiment, the optimization 
step may select a product category to be shoWn on a 
particular Web site such as for example WWW.macnn.com, 
given a model of an objective function for various product 
categories such as for example MP3 Players and Flat Panel 
TVs on that Web site. 

[0051] In another illustrative embodiment, the optimiza 
tion step may select a speci?c ad template to be shoWn on 
a particular Web site such as for example WWW.macnn.com, 
given a model of an objective function for various ad 
templates on that Web site. Referring to FIG. 5, steps 505, 
506 and 507 collectively identi?ed as step 520 illustrate an 
embodiment of the optimization step to select an eligible 
template for a given Web site. 

[0052] In yet another embodiment of the invention, the 
optimization step may select speci?c products such as for 
example iPod 4 GB Nano, Creative 10 GB Zen and 
Microsoft 30 GB Zune to be shoWn, given a model of an 
objective function for various products in a given product 
category such as for example MP3 Players. Referring again 
to FIG. 5, steps 514, 515 and 516 illustrate the steps in an 
embodiment of the optimization step to select a plurality of 
products for a selected category. 

Aging of Learning Data 

[0053] Popularity of products, product categories, and ad 
templates may change With time for many reasons such as 
for example, people on a Web site may have already seen 
those products several times, the price may drop for a 
product or the product may be appropriate for an upcoming 
festive occasion. Therefore, the learning algorithms may 
incorporate mechanisms to age the learning data that is used 
in the modeling step. 

[0054] In one embodiment of the invention, the impres 
sions and clicks may be discounted by a constant or variable 
factor corresponding to passage of some unit of time. 
Referring again to FIG. 3, each day the total impressions up 
to the last day 311 may be multiplied by a factor and the 
daily impressions 310 for that day may be added to it and 
stored as past impressions 311. The time of last aging 312 
can be updated to record the last time When the impressions 
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Were aged. Likewise, each day the total clicks up to the last 
day 321 may be multiplied by a factor and the daily clicks 
320 for that day may be added to it and stored as past clicks 
321. In another embodiment, the learning data may be 
adjusted upon detection of some event such as a price 
change. In yet another embodiment, the learning data may 
be adjusted upon the detection that the neW learning data is 
signi?cantly di?ferent compared to the historical learning 
data. 

Display of Product Ads 

[0055] Another aspect of the present invention is the 
process of automatically generating the content of the prod 
uct-related ads, from the product catalogs supplied by the 
merchants (“feeds”). An illustrative embodiment of the 
present invention may generate the folloWing types of ads 
for products and services: 

(a) Ads for speci?c product or service. The folloWing 
information about the product or service may be relevant to 
generating such ad content and may be available as a result 
of processing the merchant feed. 

[0056] (1) Name 

[0057] (2) Category 
[0058] (3) Description 
[0059] (4) Image URL 

[0060] (5) Price 

[0061] (6) Merchant name 

[0062] (7) RevieWs/ratings 
[0063] (8) Sales rank etc. 

[0064] (9) Product landing page on a given merchant’s 
Web site 

(b) Ad for product or service category. The folloWing 
information about the product or service category may 
be relevant to generating such ad content and may be 
available as a result of processing the merchant feed. 

[0065] (1) Name of the category 

[0066] (2) Number of products in the category o?fered 
by a given merchant 

[0067] (3) Minimum, maximum, average price of the 
products in the category o?fered by a given merchant 

[0068] (4) Category landing page on a given merchant’s 
Web site 

[0069] According to another aspect of the present inven 
tion, ads may be created from products using visual creatives 
termed as ad-templates that determine the look and feel of 
the ads as Well as any interactive features. In an illustrative 
embodiment, attributes of such ad-templates may include 
the size in pixels that the ad Will take on a Website, the 
number of products that may be displayed Within the ad as 
Well as the attributes of the product that may be displayed, 
Where attributes include information such as the product 
title, one or more images, description, list price, o?fer price, 
sale price, merchant name, merchant rating, product rating, 
product revieWs, product endorsements, etc. 

[0070] An ad template may be speci?ed by the system 
administrator or the oWner/operator of the Web site that 
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speci?es hoW the above mentioned pieces of information 
may be combined automatically, at run-time, to generate the 
ad content for either the product-speci?c ad or the category 
level ad. For instance, a product-speci?c ad template may 
specify “tWo lines of product name, folloWed by 2 lines of 
product description, folloWed by product image, folloWed by 
price, folloWed by merchant name”. Or, a category-level ad 
template may specify “2 lines of category name, folloWed by 
number of products, folloWed by average price, folloWed by 
merchant name”. 

[0071] Multiple ad templates may also be speci?ed, along 
With rules that constraint or favor using of certain ad 
templates With certain Web sites, products or product cat 
egories. Embodiments of the present invention may apply 
the learning algorithms described above, including the mod 
eling step and optimization step, to learn Which ad templates 
perform better on Which sites or to Which users or for Which 
products or product categories. 

[0072] As described above, the Click-Through-Rate 
(CTR) may be de?ned in one embodiment as the ratio of the 
number of times a particular product or product-group ad is 
clicked-on by a user to the number of times that product or 
product-group is displayed as an advertisement. According 
to one aspect of the present invention, click-throughs may be 
tracked by using a redirection server that records the click 
before redirecting the user to the landing page corresponding 
to the ad that the user clicked on. In addition, the Conver 
sion-Rate (CR) may be de?ned in one embodiment as the 
ratio of the number of times a certain desirable “action” is 
performed by users on a particular product or product-group 
ad to the number of times that product or group of products 
is displayed as an advertisement. The desirable “action” may 
include buying the product, or buying one of the products in 
the group, or registering on a mailing list, or registering the 
product in a “Wish-list” etc. According to one aspect of the 
present invention, the tracking of conversions may be done 
by using HTTP cookies set in the user’s broWser and 
invisible tracking images placed on the conversion pages of 
the merchants shopping carts. 

[0073] In accordance With the disclosures herein, embodi 
ments of a catalog processing system may be implemented 
for creating online advertisements automatically from prod 
uct catalog of merchants and merchant aggregators. In such 
a system, an interface may be provided to con?gure partner 
merchants or merchant aggregators Whose product catalogs 
should be used for online advertisements. Another interface 
may be included to con?gure the protocol parameters in 
order to access the merchant’s product catalog. 

[0074] A merchant speci?c feed processor module may be 
used to normalize the product catalog to a common seman 
tics. The merchant speci?c feed processor module may 
include an interface to specify a plurality of rules to ?lter 
products out and an interface to specify a plurality of rules 
to add a plurality of tags to products based on product 
attributes. Products attributes can be looked up across other 
a plurality of merchants to supplement attributes contained 
in any given merchant’s catalog. 

[0075] A merchant speci?c category processor module 
may also be provided to extract the product category tax 
onomy used by the merchant. The merchant speci?c cat 
egory processor module may include an interface to specify 
a plurality of rules to create a plurality of virtual categories 
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based on product attributes and an interface to aid manual 
input to category normalization across a plurality of mer 
chant categories. Categories across a plurality of merchants 
can be normalized along With virtual categories to create a 
global normalized category taxonomy containing a plurality 
of product categories. 

[0076] In accordance With embodiments described herein, 
a learning based product ad and template selection system is 
also disclosed for creating online advertisements by select 
ing one or more eligible inputs from a large inventory of 
available inputs. The learning based product ad and template 
selection system may include a machine learning algorithm 
based selection of eligible inputs. The eligible inputs include 
a plurality of attributes of products and services that can be 
shoWn as ads, time of day, such as season, day of Week, 
month, and so forth When the ad is displayed, Web pages 
Where the ads are displayed, users to Whom the ads are 
displayed, visual presentation templates for displaying the 
ads from an inventory of several templates, and so forth. 

[0077] The machine learning algorithm uses an objective 
function to represent the outcome of the advertising process. 
In one embodiment, the objective function can be the ratio 
of clicks on a given ad to the number of times that ad is 
displayed. In another embodiment, the objective function 
can be the ratio of ad commission paid by the merchant to 
the total number of times that ad is displayed. In yet another 
embodiment, the objective function can be the ratio of sales 
revenue shared by the merchant for sales generated by the ad 
to the total number of times that ad is displayed. In a further 
embodiment, the objective function can be a mathematical 
function calculated using a plurality of outcomes of the 
advertising process. 

[0078] The learning based product ad and template selec 
tion system may further include a probabilistic model of the 
objective function that may be used for a plurality of eligible 
inputs. A deterministic model of the objective function can 
be used for a plurality of eligible inputs. In one embodiment, 
an optimization function may be used for optimization of the 
objective function. The optimization function may select 
inputs that seek to maximize a plurality of objective func 
tions over a plurality of selected inputs using the high 
con?dence in the probabilistic model for the said objective 
functions (i.e., exploitation). In another embodiment, the 
optimization function may select inputs that seek to increase 
the con?dence in the probabilistic model for a plurality of 
objective functions over a plurality of selected inputs by 
alloWing more trials at the expense of maximizing the said 
objective functions. 

[0079] In one embodiment, the aging of learning data may 
be considered. For example, the objective function may be 
calculated using a plurality of outcomes of the advertising 
process Where the outcomes are Weighted more in favor of 
recent outcomes and less in favor of past outcomes (i.e., 
aging by time). In another embodiment, the objective func 
tion may be calculated using a plurality of outcomes of the 
advertising process Where the outcomes are Weighted using 
attributes of the inputs to the learning process (aging using 
other criteria) 

[0080] In accordance With embodiments described herein, 
a system for creating online advertisements may also be 
implemented in Which one or more eligible ad templates are 
selected from a large inventory of available ad templates. In 
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this creation system, a uni?ed product catalog may be 
created containing a plurality of attributes of a plurality of 
products to be used in the ad. In another embodiment, a 
uni?ed category taxonomy may be created containing a 
plurality of categories to Which products in the uni?ed 
product catalog can be classi?ed. The uni?ed category 
taxonomy may contain a plurality of hierarchical categories. 

[0081] In one embodiment, an ad-template can control the 
visual presentation aspects of displaying attributes of the 
product or category in the ad. The ad templates can be 
associated With attributes of a plurality of inputs to the 
learning process. Such an association can imply a restriction 
on the products or categories that can be displayed in the ad 
template. In another embodiment, such an association can 
imply a restriction on the placement of the ad template. The 
placement may be to: users to Which the ad is displayed, the 
Website on Which the ad is displayed and the time When the 
ad is displayed. An interface may also be provided to 
con?gure the association of the ad template With a plurality 
of inputs to the learning process. 

[0082] The embodiments described herein permit the 
associating of different Weights to different products or 
product categories based on the returns to the advertiser for 
a successful action by a visitor. In one illustrative embodi 
ment, such a Weight may be the cost-per-click that the 
advertiser is Willing to pay for successful leads generated by 
advertisement. In another illustrative embodiment, a Weight 
may be the cost-per-acquisition that the advertiser is Willing 
to pay for a successful conversion generated by the adver 
tisement. One or more of such Weights may be associated 
With a product and may be used by the learning algorithm as 
part of the objective function. For instance, given tWo 
products With equal click-through-rate, the algorithm may 
sample the product With higher cost-per-click With higher 
frequency as compared to the one With loWer cost-per-click. 

Advertisements With Endorsements 

[0083] Online advertising of products and services is a 
fairly common mechanism for merchants and businesses to 
reach their target audience. Such advertisements generate 
revenue for publishers Who oWn the Websites Where the ads 
are displayed to the users of the site. Online advertising 
almost exclusively generates all the revenue for so many 
Websites that it has become all too pervasive in a typical Web 
broWsing experience of any user. As a consequence of this 
pervasiveness, users often ?nd such ads distracting and less 
useful, reducing their value to the users and therefore the 
advertisers. 

[0084] The Internet has also become one of the most 
popular medium for users to research products, services, 
brands and businesses and the groWing e-commerce revenue 
year after year indicates that many users buy products and 
services online. Even many brick-and-mortar sales are often 
preceded by extensive online research on the brand or the 
business. Since each product, service and business attempts 
to describe itself in the best possible manner, the unbiased 
experience of other users With them plays a very important 
and reliable mechanism to convey its value to other con 
sumers. Such experiences, both positive and negative ones, 
are captured as user-revieWs and expert-revieWs and several 
Websites on the Web alloW users to post their experiences for 
the bene?t of others. We refer to such shared experiences as 
endorsements and the Websites that enable them as endorse 
ment sites. 
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[0085] Currently endorsements of products, services and 
businesses are displayed on the endorsement Websites and 
are available for users to vieW at such sites. Online adver 
tising hoWever is much more pervasive and displays prod 
ucts and services on Websites that are not necessarily 
endorsement sites. The current invention increases the vis 
ibility of endorsements beyond the endorsement sites by 
using endorsements in online ads. Such endorsements may 
be collected on Web sites Where the online ads are displayed, 
or on other Web sites. The current invention enables both 
collection and use of such endorsements. The entity collect 
ing such endorsements may be publishers, ad netWork, or 
advertisers. Incorporating endorsements as part of online ads 
has the potential to signi?cantly increase the effectiveness of 
online ads for products, services, brands and businesses. 

[0086] Online communities have long since used the col 
lective experience of the users of the community as an 
effective Way to research products, services and businesses. 
This has signi?cantly improved referrals for businesses in 
the service industry. It has also e?fected sales of products 
both online and o?line in the brick and mortar shops. Most 
online businesses alloW their users to leave feedback on their 
products and services for other potential customers to see, in 
hopes of capitaliZing on the goodWill generated by positive 
endorsements. Merchants that broker products and services, 
notably the comparison shopping sites ranging from con 
sumer goods to travel related services, insurance and bank 
ing products and services, most of them alloW users to 
provide feedback that can be vieWed by other users and help 
them in their buying decision. Examples of such sites 
include epinions.com and amaZon.com. 

[0087] Some Websites use experts in the ?eld to comple 
ment the endorsements of consumers by having them 
endorse products and services. Sites like cnet.com and 
Zdnet.com are examples of such Websites. Some Websites 
specialiZe in identifying bargains and short term product and 
service promotions alloWing their members as Well as expert 
bargain hunters to endorse deals offered by various busi 
nesses. Examples of such sites include techbargains.com and 
fatWallet.com. 

[0088] Accordingly, embodiments are disclosed of an 
endorsement system, method and computer program product 
for displaying endorsements in conjunction With advertise 
ments. The system includes a ?rst interface for users that 
may be provided to endorse products, services and busi 
nesses displayed in an advertisement presented in a broWser. 
The system may also include a second interface that is 
provided for users to search for products, services and 
businesses in a catalog and endorse a plurality of products, 
services and businesses that are displayed in search results 
presented in a broWser. The system includes a third interface 
may be provided for users to vieW, in a broWser, a plurality 
of endorsements for products, services and businesses pro 
vided by a plurality of users. 

[0089] In one such embodiment, the interfaces may be 
displayed in a portion of the Where the advertisement is 
presented. In another embodiment, the interfaces may be 
displayed at an endorsement site. 

[0090] The ?rst interfaces may require endorsements to 
folloW a prescribed structure and contains ?elds that the 
endorser must ?ll for the endorsement to be displayed in the 
advertisement. 
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[0091] In one embodiment, the advertisement may be 
created to be displayed to users of a network. In one such 
embodiment, the advertisement may have at least one of: (i) 
a plurality of attributes of products, services and businesses 
endorsed by a plurality of users and/or (ii) a plurality of 
endorsements of products, services and businesses. In 
another such embodiment, the endorsements may be pro 
vided by users of the network who are not compensated 
?nancially for their endorsements. As an alternative or in 
conjunction to non-paid users, the endorsements may also be 
provided by users of the network who are compensated 
?nancially for their endorsements. In yet another implemen 
tation, the endorsements may be provided by users of the 
network who have a celebrity status in the opinion of other 
users of the network. In a further embodiment, the endorse 
ments may be provided by users of the network who are 
experts on the subject. 

[0092] The advertisement may include information on 
whether the creator of the displayed endorsement was com 
pensated for the endorsement. The advertisement may fur 
ther include information on how the creator of the displayed 
endorsement was compensated for the endorsement. 

[0093] The plurality of endorsements can be displayed in 
the advertisement are selected from a set of endorsements. 
Amachine learning algorithm that measures effectiveness of 
an endorsement in generating interest in the advertisement 
can be used to select the plurality of endorsements. In one 
embodiment, endorsements can be selected from endorsers 
that have a known social connection to the user to whom the 
ad is being displayed. The endorsements can also be 
endorsed by a plurality of users wherein the plurality of 
users are known celebrities in the social network where the 
ad is displayed. 

Endorsement Types 

[0094] Quality and trustworthiness of endorsements may 
vary by user’s expertise as well as user’s motivation in 
providing the endorsement. The systems and methods of the 
present invention enable distinguishing between endorse 
ments by user type. This distinction may be used to associate 
different weights to the endorsements as well as use different 
presentation templates in the ad. In an illustrative embodi 
ment, the following endorsement types may be recognized. 

[0095] l. Endorsements by regular users. 

[0096] 2. Solicited endorsements by experts in a spe 
ci?c ?eld. 

[0097] 3. Endorsements by organiZational experts. 

[0098] 4. Endorsements by celebrities who have a brand 
identity within a given user community. 

[0099] 5. Endorsements that are made by users with no 
?nancial incentive. 

[0100] 6. Endorsements by users who are compensated 
for writing the endorsement. 

Showing Endorsements in Ads 

[0101] The methods and systems of this invention enable 
online advertisements to leverage such endorsements, 
thereby making endorsements available not only on endorse 
ment sites but also on many other websites that allow online 
advertising. Presence of endorsements in ads has the poten 
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tial of increasing the trust and engagement level in the reader 
of the ad, thereby improving the effectiveness of the ad. 

[0102] FIG. 6 is a schematic representation of an illustra 
tive implementation of an online ad displaying user’s 
endorsements. The ad displays two products along with 
endorsements. The product 600 is displayed with product 
title, image, price and offering merchant followed by an 
endorsement 601 of the product by a user. The ad also allows 
the viewers to add their own endorsements for the product 
by requesting an interface using the add review link 602 on 
the ad. Other endorsements of the product can be viewed 
using the reviews 603 link on the ad. The ad also enables 
viewing reviews of other products not displayed in the ad 
using read all reviews 604 link as well as reviewing a 
plurality of products not displayed in the ad by using the 
review a product 605 link on the ad. 

Using Endorsements to Select Ads 

[0103] According to another aspect of this invention, the 
embodiments of the present invention can use the number of 
endorsements, quality and ratings assigned to such endorse 
ments to preferentially select products, services or busi 
nesses to advertise. This can complement any other tech 
nique used to select the speci?c product, service or business 
to advertise out of all the potential candidates. 

[0104] Referring now to FIG. 10, endorsements are stored 
for each product 1001 along with attributes of the endorse 
ment such as, for example, endorser’s identity 1002, endors 
er’s name 1013, endorser’s email address 1014, endorse 
ment text 1003, endorsement rating 1004, date of 
endorsement 1005, number of times the endorsement has 
been viewed 1006 and the number of times the endorsement 
has generated a click 1007 and conversion 1008. In an 
illustrative embodiment, a product category is chosen by 
optimiZing the objective function CTR as depicted by steps 
501-512 in FIG. 5. Selection of products to display within 
the category is then done based on the number of endorse 
ments for each eligible product. Products with more 
endorsements are assumed to be of higher interest and are 
sampled preferentially as compared to products with fewer 
endorsements. In another embodiment, a probability distri 
bution is created for the ratings associated with the endorse 
ments and products with higher probability of greater ratings 
are chosen over products with lower probability of gener 
ating higher endorsement ratings. 

Selecting Endorsements to Show in Ads 

[0105] According to another aspect of this invention, 
embodiments of the present invention can use various heu 
ristics to select one or more endorsements to show in the 
advertisement itself and provide a link to the user to view 
other endorsements for the advertised product, service or 
business. In one illustrative embodiment, the heuristic may 
select endorsements by top endorsers preferentially to show 
in the ad. 

[0106] In another illustrative embodiment, the heuristic 
may use machine learning to adaptively sample endorse 
ments for the same product by different users and measure 
the resulting clicks to learn if certain endorsements have 
better probability of being useful. As an illustration, the 
modeling step during an ad selection may model the objec 
tive function CTR for the input feature endorsements for the 
selected product, and use the optimiZation step to select 


























